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BETBOSPECT OF THE TEAS 1907. 
Industrial Conditions. 

In any review of the year which has just closed, 
the fact which looms largest in the eye is the remark- 
able panic which the country sustained with an encour- 
aging show of stability. The financial disturbance 
has been distinguished from previous panics by 
many marked contrasts; notable among which is 
the fact that it came at a time when the indus- 
trial activity of the country was at its height, and 
the volume of trade had reached a point beyond the 
wildest dreams, even of those who had foreseen the 
inevitable expansion of this country in population, 
wealth, and influence. Among the many causes as- 
signed for the trouble, perhaps the most reasonable is 
that the amount of currency is not equal to the enor- 
mous amount of business which is being done, a 
theory which is supported by the fact that such a 
large percentage of the establishments and institu- 
tions which have suspended, or have gone into the 
hands of a receiver, have been found to have assets 
considerably in excess of their liabilities. There has 
been the usual lack of confidence; but, in the present 
case, it is entirely unwarranted by the actual condi- 
tions. For at this very time, not a few large con- 
cerns are extending, or contemplating an extension 
of, their business and properties; the rate of interest 
is being raised by the savings banks, and the an- 
nouncement has recently come from the West that 
several of the banks are trying to find satisfactory 
apologies for the fact that their reserves are two or 
three times' as large as the law requires. The number 
of commercial failures, never- at any time as great 
as was popularly supposed, is steadily growing less ; 
and several of the large industrial concerns are 
straightening out their affairs with a rapidity which 
proves that their temporary embarrassments were due 
more to panic than to actual pecuniary insolvency. 
As a matter of fact, the trouble may be traced to a 
comparatively small group of unprincipled speculators, 
of the kind that breeds so fast during times of great 
commercial prosperity, whose inevitable exposure and 
downfall — too long delayed — started the recent era of 
disquietude and lack of confidence. We firmly believe 
that the country, during the next few months, will 
enter upon a renewed era of prosperity. The lessons 
of the past few months have been laid to heart, and 
the future will, undoubtedly, be marked by a greater 
conservatism, and a universally higher standard of 
business morality. 

Civil Engineering. 
Panama Canal. — Unquestionably, the greatest single 
engineering work of the day is the construction of 
the Panama canal. Not alone America, but the whole 
world, is watching the progress of this great under- 
taking with keen interest; and it is gratifying to 
realize that, at last, under the direction of our very 
able corps of army engineers, the work is being prose- 
cuted at a rate which gives the best reasons to look 
for an opening of the canal at the specified time. The 
labor problem, once seemingly unsurmOuntable, has 
been satisfactorily solved; the men are well housed 
and fed ; yellow fever has been wiped out ; malaria is 
under control; and the general health conditions are 
comparable to those of any section of our own South- 
ern States. The general plan of construction has been 
finally approved; the working forces are thoroughly 
organized, and the rate of progress has already ex- 
ceeded the most sanguine expectations. The American 



steam shovel is doing splendid work in the Culebra 
cut, where the rate of excavation has risen to 1,868,729 
cubic yards per month, which is over 200,000 yards 
more than the maximum amount moved in any one 
month during the construction of the Chicago canal. 
Extensive borings have shown that there are good 
foundations for the Gatun locks; and work upon the 
construction both of these and the adjoining Gatun 
dam is being actively prosecuted. Of scarcely, if any, 
less importance to the interests of this country, is the 
vast scheme for the improvement of our internal 
waterways, outlined in the recent report of the Presi- 
dent's Waterways Commission, which, if it be carried 
through, will provide a system of canals and deepened 
channels from the Lakes to the Gulf, and wiil open 
Up that frequently-discussed system of interior canals, 
by which sheltered waterway communication can be 
had from the Gulf to the southern Atlantic States, 
and through these States to a connection with the 
harbors . and cities of the north Atlantic. 

Municipal Public Wobks. — It may surprise some of 
the readers of this review to learn that during the 
past year, in New York city alone, there have been 
under construction public works of magnitude, whose 
aggregate cost will be three times the total estimated 
cost of the Panama canal. Chief among these are 
the improvements of the terminal facilities of the 
Pennsylvania and the New York Central Railroads. 
Each terminal station involves the excavation of some 
2,000,000 cubic yards of rock. The Pennsylvania ex- 
cavation is nearly completed; that of the New York 
Central is about one-third completed. The two tunnels 
for connecting the Pennsylvania tracks in New Jersey 
with the Manhattan terminal have been driven, and 
the work of concreting and finishing is under way. 
There yet remains the important work of sinking the 
supporting piles from the base of the tubes to firm 
foundations below the river bed. We believe it has . 
not yet been decided whether these will be sunk by 
the jet or by the screw-pile method. Another impor- 
tant work of tunneling is that which is being pushed 
to completion by the Hudson Companies, whose scheme 
embraces four separate tubes, two at Morton Street 
and two at Cortlandt Street, connecting with a system 
of tunnels parallel with the foreshore of New Jersey 
and extending up Sixth Avenue in Manhattan to 
Thirty-third Street. Early in the present year a por- 
tion of these tunnels will be put into active service. 
After an extremely annoying series of accidents and 
hindrances of a more or less serious character, the 
twin tubes of the Rapid Transit Subway extending 
from the Battery, Manhattan, below the East River 
to the Brooklyn side, are at last on the eve of com- 
pletion. For several hundred feet of the distance 
below the river, these tubes had to pass through a 
treacherous formation of a semi-fluid character, in 
which it proved very difficult to keep the tubes to 
the true grade. During the year repairs have been 
made for the purpose of correcting the inequalities of 
grade; and as a precaution against future settlement, 
iron piles were sunk by the jet method to firm bottom 
wherever the tubes have been driven in poor material. 
The existing Rapid Transit Subways continue to prove 
an unqualified success. Designed for a maximum ca- 
pacity of 500,000 a day, the system is being so admir- 
ably operated that, on one or two occasions, it has 
carried as high as 700,000 a day. The construction of 
future subways has been rendered rather dubious, at 
least for the- time being, by the failure either of the 
present Subway operating company, or of any other 
strong company, to put in a bid for the new subways 
approved by the late Rapid Transit Commission. The 
new Utilities Board, however, has authorized the con- 
struction of the Fourth Avenue Subway in Brooklyn; 
and with the return of better times, it is hoped that 
the city will see its way to starting work on at least 
one or other of the badly needed north-and-south sys- 
tems in Manhattan and the Bronx. 

The most important water supply scheme in the 
World was inaugurated during the year by Mayor 
McClellan, when he dug the first sod of the new 
Catskill water supply aqueduct, which is designed to 
bring a pure supply of mountain water to New York 
city. The plan includes the building of a system of 
connected reservoirs in the Catskill Mountains, and 
the construction of an aqueduct 90 miles in length, 
capable of supplying 500 million gallons of water per 
•day to New York. The contract for the great Asho- 
kan dam has been let, and ground is being broken 
along the route of the aqueduct. In this connection 
mention should be made of the successful completion 
of the apron at the foot of the Assouan dam, whose 
construction was necessary to prevent the under- 
mining of the structure by the impact of the water 
from the sluices. The Egyptian government has au- 
thorized the raising of the level of the dam by 22 
feet, an addition which will increase the amount of 
impounded water two and a quarter times, and will 
bring an additional million acres of land under irri- 
gation. 

Under the head of municipal improvements should be 
included some reference to the extraordinarily lofty tow- 



er buildings which have been under construction during 
the year in New York city. One of these, standing 
on a base only 60 feet square, has been carried to a 
height above street level of 612 feet; and although 
it has already been subjected to severe gales, the 
structure shows scarcely any perceptible vibration. 
Another tower building which has now reached . about 
half its full height will have a total height of 658 
feet above the sidewalk, and its topmost office floor - 
will be 526 feet, above the same level. Yet another build- 
ing, extraordinary both for its height and great floor 
capacity, which has been built to a height of 480 
feet, contains in its thirty-three stories a total floor 
space of 500,000 square feet, this last-named being the 
largest single building in the world. 

Bridges. — The year 1907 will ever be notable in 
the annals of bridge engineering, if for no other rea- 
son than that of having witnessed the tragic fall of 
what was to have been the world's greatest . bridge — 
that across the St. Lawrence River at Quebec. The 
structure was nearly one-half completed when it sud- 
denly collapsed, and the whole 18,000 tons of the 
completed cantilever sank into the St. Lawrence River, 
causing the death of between seventy and eighty men. 
The evidence which has thus far transpired indicates 
that the failure was due rather to faulty design than 
poor workmanship. The immediate point of failure 
was the bottom chord, a huge compression member 
made up of four webs very flimsily latticed together 
at their edges. The chord failed because of the giv- 
ing way of this latticing, Which allowed the webs to 
crumple up like so many sheets of paper under the 
enormous thrust of the load. Moreover, the working 
stress employed in designing the bridge was alto- 
gether too. high, or to put it another way, a perilously 
small factor of safety was used. This catastrophe 
will have at least one good effect in directing atten- 
tion to the inherent weakness of the rectangular, built- 
up, latticed compression member, when it is employed 
in bridges of the greatest magnitude. For such bridges 
compression members should have continuous cover 
plates over the outer edges of the webs, and one or 
more continuous longitudinal diaphragms between the 
webs, associated with transverse diaphragms at stated 
intervals throughout the length of the member. Work 
on the Blackwell's Island bridge across the East River 
has progressed to a point which makes it probable 
that it will be opened some time during the coming 
year. The Manhattan Suspension bridge is moving 
forward slowly. The anchorages are practically com- 
pleted, and the main towers have been carried up to 
about one-half their full height. This will be one of 
the largest suspension bridges in the world, with a 
span of L470 feet and a capacity of eight railroad 
tracks. Another monumental bridge, which was 
authorized during the year, is the 1,000-foot, four- 
track steel-arch bridge which will span the East River, 
and serve as a connecting railway between the New 
Haven and Pennsylvania Railroad systems. A work 
of tunneling which has attracted wide attention is 
that which is being done below the Detroit River, where 
a two-track tunnel is being built by an improvement 
of the method first used in constructing the Harlem 
River subway tunnel. The work consists in dredging 
a trench in the bed of the river, laying a pair of steel 
tubes therein, and burying the whole in a continuous 
mass of concrete. The English Channel tunnel scheme, 
after a strenuous advocacy by interested capitalists, 
has at length been indefinitely postponed on account of 
the opposition of the British government. 

Naval and Military. 

In the sailing of the Pacific fleet in the closing days 
of the year, there was witnessed the most spectacu- 
lar, and, in its possibilities, the most serious event 
in the history of our navy since the Spanish war. 
We believe the dispatch of this fleet was prompted 
primarily by the desire to increase its efficiency and 
give to the officers and men that experience which 
can be gained only in an extended deep-sea voyage of 
this character. Whether the venture was. suggested, 
in part, \>y considerations of a political character is 
known only to the Executive and to his immediate 
advisers, but, fortunately, in spite of the reprehensible 
attempt of one or two New York papers to give the 
movement of the fleet a sinister aspect, the good sense 
of the people of the United States and Japan, and the 
undoubted feeling of friendship which exists between 
them, have stripped the incident of that menace to 
the peace of the world which at one time it seemed 
fated to carry. The close of the year has witnessed 
also the culmination of a long series of bitter and 
concerted attacks on the material and administration 
of our navy, in a magazine article which has obtained 
a prominence altogether out of proportion to its credi- 
bility and value. No sane American can be brought 
to believe that the fleet that is now on its way to the 
Pacific is a collection of crudely-designed and indiffer- 
ently-built ships, manned by officers who have outlived 
their usefulness, and are as little qualified to com- 
mand these vessels as our naval designers were to 
plan them. We speak with calm conviction, based 
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upon an intimate knowledge and study of our modern 
navy, when we say that the suggestion is simply pre- 
posterous. The article in question is the latest and 
most daring example of the pitiful degeneration which 
has taken place in our magazine literature of late 
years, due to the desire to give to the public some- 
thing spicily palatable rather than fundamentally true. 
Semi-submerged armor belts and insufficient freeboard 
will be found to be just as common among foreign 
navies as they are in our own, provided those ships 
be compared, which is the only honest way, that were 
designed at the same date. And it will be found that 
our own ships have the unquestionable advantage of 
being, ship for ship and date for date, very much more 
heavily armed. At the same time, it cannot be denied 
that some of the criticisms in -the magazine ar- 
ticle referred to, are fatally true. The blunder of 
building open ammunition hoists to the lffrge guns 
of our earlier ships was regrettable; and the stub- 
born persistence in that blunder, in the face of con- 
tinual disaster, was absolutely inexcusable. We be- 
lieve that altogether some seventy-five men have been 
lost in the various turret disasters; and the ma- 
jority of these fatalities are directly chargeable to 
open ammunition hoists. Furthermore, there can be 
little doubt that our present bureau system is cum- 
bersome, inefficient, and provocative of a great deal 
of unseemly bickering among the bureau chiefs, and 
that many of the faults in warship design are directly 
traceable to this system. 

Progress in the building of our navy has been very 
encouraging. The addition of a large number of bat- 
tleships and armored cruisers to our effective list has 
brought our navy up to the second position among 
the navies of the world. There is, indeed, no navy in 
which so large a proportion of the total displacement 
consists of fighting ships of the first class. It was a 
wise prevision which led our Navy Department to 
cease building unarmored vessels, and expend its ap- 
propriations upon ships that can fight in the line. In 
this respect we have anticipated by several years the 
main feature of the policy which is now being uni- 
versally adopted. That policy includes the building 
of big, one-gun battleships; fast unarmored scouts of 
3,000 or 4,000 tons displacement; destroyers of suffi- 
cient size and power to keep the sea in all weather; 
and submarines. We are sadly behind the other 
nations in the number and quality of our destroyers, 
and Congress should see to it that liberal appropria- 
tions are made for these vessels. During the year 
contracts have been let for two 20,000-ton battleships, 
which will be fully the equal of any of their class 
building abroad. We are not constructing any more 
armored cruisers; that type of ship having at last 
merged into the battleship. We are proceeding cau- 
tiously in the matter of installing turbines in our 
warships. The Curtis and the Parsons types have been 
placed in two of our fast scouts, and one of the 
20,000-ton battleships is to be driven by Curtis tur- 
bines. Our Bureau of Steam Engineering is not yet 
satisfied that the turbine has shown any decided 
superiority for the propulsion of warships^of large 
displacement. The progress of foreign navies has 
been, without exception, in the direction of 
building large ships, mounting not more than 
one or two calibers of big guns. Great Britain is 
building six improved "Dreadnoughts;" France, six 
18,400-ton battleships armed with four 12's and twelve 
9.4's; Germany, four 19,000-ton ships carrying sixteen 
11-inch guns; and Japan, two 18,800-ton ships carrying 
four 12's and twelve 10's, and two 21,000-ton ships 
mounting twelve 12's. Some astonishing records Were 
made toward the close of the year by the new British 
800-ton destroyers, which have~made speeds on trial of 
from 34 to 36 knots. In both the army and navy 
there has been a remarkable development in the accu- 
racy shown at target practice; and it is doubtful if 
any nation can offer better results than have been 
obtained in both arms of our service during the last 
six months of the year. 

Aeronautics. 

The past year has been one of great activity in 
aeronautics; in no previous year has so much been 
either attempted or accomplished. The simple balloon, 
in spite of its inherent limitations, continues to grow 
in popularity; and now that its safety and certainty 
of control have been established it is taking hold of 
the popular imagination, and is becoming established 
as a recognized form of sport. The Parisians, as usual, 
are foremost in this movement, and balloon pleasure 
trips became, during the past summer, a regular means 
of diversion. Several successful balloon contests were 
held on the Continent, and in this country the inter- 
national race for the Gordon-Bennett cup, which was 
won last year by Lieut. Lahm, was successfully carried 
through by the Aero Clubs of America and St. Louis. 
There were six foreign contestants — three from Ger- 
many, two from France, and one from England — and 
for the defense three American balloons were entered. 
The start was made from St. Louis at 4 o'clock in the 
afternoon of October 21, 1907, by the German balloon 



"Pommern," under the command of Oscar Erbsloeh, 
and on October 23, early in the day, it descended at 
Asbury Park, N. J., a winner over the second balloon, 
"L'Isle de France," by a distance of three miles, hav- 
ing covered altogether 876% miles. The excellent gas- 
holding qualities of the modern balloon are shown by 
the fact that "L'Isle de France" was in the air con- 
tinuously for 44 hours and 2 minutes. The best work 
of the year undoubtedly has been done with the dirigi- 
ble type; and the most successful flights have been 
those made by Count Zeppelin. Zeppelin's machine is 
the largest dirigible in the world. It is 40 feet in 
diameter by 420 feet in length, and carries two engines 
of 80 horse-power, each of which drives twin propel- 
lers. It has remained continuously in the air for 
seven hours, and has made a flight of 220 miles at a 
speed of over 30 miles an hour. Zeppelin's machine 
has been purchased by the German government, and 
he is now at work on one that will be larger and 
more powerful, and embody the improvements sug- 
gested by the experimental work of the past summer. 
Until the loss of "La Patrie," the French government 
possessed two dirigibles, with one other, the "Repub- 
lic," under construction; but during the preparations 
for a recent flight and in a strong wind, the "Patrie" 
was torn loose from the soldiers who were holding it, 
driven across to Ireland, and afterward out to sea. 
The "Nulli Secundus," the first really practical air- 
ship of the British army, was also recently wrecked 
in the same way, being torn loose from its anchorages 
and badly wrecked. These two disasters indicate just 
where the dirigible is most vulnerable; for it has 
long been recognized by those who are experimenting 
in ballooning, that in spite of the creditable work 
which has been done with these machines, they must, 
because of their large area and necessarily light con- 
struction, be completely at the mercy of a gale of 
wind. 

Here in America an effort has been made to stimu- 
late aerial navigation, by the offer of the Scientific 
Amebican $2,500 trophy for heavier-than-air flying 
machines. Although the offer was made early in 1907, 
there were no successful competitors, which may be 
taken as evidence that the difficulties in the way 
of the production of a successful machine are well 
understood by the practical aeronaut. Just before 
•Christmas, the United States army called for bids 

for a practical machine of this type, and offered some 
attractive inducements, which would have been more 
likely to encourage inventors had they not been ham- 
pered by the very severe terms of the contract, and 
notably by the one requiring on the part of each bid- 
der a deposit of ten per cent of the cost of the ma- 
chine, this last being to our thinking a stipulation 
which will be simply fatal to the whole scheme. Suc- 
cessful results with the heavier-than^ir machines 
or aeroplanes have been confined chiefly to France, 
where Farman has made a flight in a closed circuit 
of nearly half a mile, coming successfully back to the 
starting point; and where Bleriot, using a machine of 
the Langlsy type, has also done some commendable 
work. The Wright brothers seem to have been too 
busy endeavoring to sell their invention to foreign gov- 
ernments to find time for any practical work with 
their aeroplane. 

Steam and Electric Railroads. 

Electric Traction. — -The past year has been fruit- 
ful in its yield of valuable information as to the 
respective merits of steam and electrical traction on 
steam railroads. The first electric zone of the New 
York Central lines, reaching from. Forty-second Street 
to High Bridge, has now for over twelve months been 
operated exclusively by electric locomotives, using 
direct current; and the New Haven system has been 
in partial operation from Forty-second Street to 
Stamford, a distance of 35 miles, by electrical locomo- 
tives making use both of the direct and single-phase 
current. These two are unquestionably the most im- 
portant developments in the electrification of trunk 
eteam railroads in the world, both being four-track 
systems carrying heavy traffic. The New York Cen- 
tral venture has proved to be a brilliant success. 
With the exception of the Woodlawn accident, which 
was chargeable to incompetent and careless operation 
rather than to the electrical equipment, the whole of 
this elaborate plan has been operated practically with- 
out any mishap, and the new locomotives have taken, 
their trains in and out with a smoothness and re- 
liability which exceed even that of the time-honored 
steam locomotives which they displaced. Moreover, a 
recent tabulation of the costs of this electric operation 
shows a decided economy over the former steam trac- 
tion; and there is the added advantage that the number 
of train movements in the yard has been reduced from 
1,200 to less than 700 — to say nothing of the abolition of 
the nuisances of smoke and noise. Of the results on the 
single-phase system of the New Haven road it is, per- 
haps, too early to speak with certainty; but, judging 
from appearances, it would certainly seem that the 
installation has not proved nearly so reliable as the 
direct-current system of the New York Central Road, 
with which comparison will naturally be instituted. 



Judging from the continual presence of repair trains 
and the large number of interruptions due to tern* 
porary failure of the trolley lines, it would seem 
as though the complicated overhead system em- 
ployed was not sufficiently robust to stand the strain 
of the heavy traffic of a four-track main line road. 
Moreover, although the overhead work has been com- 
pleted as far as Stamford for many months, the com- 
pany seem reluctant to trust the hauling of their 
through express trains to the electric system. It is 
sincerely to be hoped that this very meritorious at- 
tempt to utilize the single-phase system on a great 
railroad will meet with the ultimate success which 
it merits. During the year two other important ap- 
plications of electric traction to steam railroads have 
been made. One of these was on a 44-mile stretch 
of the West Shore Railroad from Utica to Syracuse, 
on which the low-pressure direct-current was used, 
with third-rail distribution. In making the prelimin- 
ary estimates, it was found that cost of an overhead 
line and motor equipment for the single-phase sys- 
tem would be about as great as that of a direct system 
vith sub-stations. During the summer, also, a 34- 
mile stretch of the Rochester division of the Erie 
Railroad was placed in electric operation. In this 
case use was made of a single-phase system of the 
same general character as that used on the New 
Haven Road, current being transmitted at 60,000 volts, 
and a working pressure of 11,000 volts being used in 
the trolley line. For some years the Southern Pacific 
electrical engineers have been studying the question 
of electrifying the Sacramento division of the South- 
ern Pacific Railroad, which extends for a distance of 
136 miles; and during the year Mr. Sprague, the father 
of the multiple-unit system of operation, and some 
of the leading electrical companies have been called 
in to decide upon the system which will be best suited 
to the conditions. As this is a mountain division, it 
will form by far the most important work of this 
kind ever attempted. Considerable preliminary work 
has been done by the Pennsylvania Railroad in its 
investigation to determine the best type of locomo- 
tive and general equipment for its New York terminal 
lines. Both direct-current and single-phase locomo- 
tives have been under test, and we are pleased to 
note that in one of the later designs the four-wheeled 
truck has been adopted, with a view to enable these 
heavy and rigid machines to take the curves more 
easily. We shall always believe that the rigid driving 
wheel base of the New York Central locomotives had 
something to do with the bursting open of the track 
which resulted in the Woodlawn derailment. 

Steam Traction. — There has been a steady advance 
in the size and power of steam locomotives during the 
past year, some of these having reached colossal pro- 
portions. The most notable passenger engine is a 
huge express locomotive built for the Pennsylvania 
Railroad, with cylinders 24 inches in diameter by 26 
inches stroke; 4,322 square feet of heating surface, 
a tractive power of 15% tons, and a total weight of 
134% tons. The drivers are 80 inches in diameter and 
six-coupled. It was designed for the work of handling 
in one train passenger trains which otherwise must 
be run in two sections. Equally remarkable is the in- 
crease in the size of freight locomotives. There was 
built by the American Locomotive Company for the 
Erie Railroad this year a freight locomotive of the 
Mallet type whose total weight is 205 tons. The engine 
is compound, with cylinders 25 and 39 inches diameter 
and 28 inches stroke. The total heating surface is 
5,214 square feet, and the tractive effort varies from 
35% to 42 tons. The most notable movement, affect- 
ing the economics of the locomotive, has been the 
growing recognition of the value of superheat. In 
some cases results have been obtained from sim- 
ple engines with superheat, that compare favorably 
with those obtained from compound locomotives. In 
one comparison made on a western road between a 
simple-cylinder, superheat locomotive and a com- 
pound locomotive of the same weight and general 
design, the efficiency was within five per cent of that 
of the compound; and the simple superheat engine 
not only required less repairs, but, because of the dry- 
ing-out effect of the superheater, there was an entire 
absence of foaming of the particularly bad water 
used on that division. This vital question is being 
investigated by Prof. Goss, of Purdue University, under 
a special grant of $3,000 for four years from the Car- 
negie Institute. The gasoline motor car has been 
making steady progress, particularly under the fos- 
tering care of the Union Pacific Railroad. The latest 
type of these cars, as developed at the Cmaha shops 
of this railroad, has 200 horse-power engines; can 
make 60 miles an hour on level track; and shows ex- 
cellent qualities of acceleration and retardation. They 
are built of steel, with port-hole windows and rounded 
ends. Unquestionably, for the operation of fast and 
frequent service, this type has a great future before it. 
It is quite conceivable that, under certain conditions 
of service, it may prove to be the successful rival of 
the electric car. 

(Continued on page 7.) 
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A NORTH CAROLINA POWER DAM. 

BY DAY ALLEN WILLEY. 

A large electric generating plant Is In course Of 
construction on the Yadkin River near Whitney in 
North Carolina, at a point where the water has a 
considerable fall. There is a large demand for power 
in the neighborhood for operating local railways and 
lighting towns, and also for running the large cotton 
mills and other industries in the vicinity. 

It is estimated that 100,000 electrical horse-power 
can be developed from the falls, but for the present 



wheel developing 9,000 mechanical horse-power. The 
generators will be directly connected with the tur- 
bines, the revolving parts of each unit weighing no 
less than 70 tons, the distance from the bottom of the 
draft tubes to the top of the generators being 52 feet. 
The generators will deliver electrical energy at a 
rate of 11,000 volts. When transmitted to mills and 
other establishments not over forty miles distant, this 
will be raised to 30,000 volts by transformers, and if 
transmitted to points beyond forty miles, the pressure 
will be raised to 60,000 volts. 



experimental station at Lyngby, near Copenhagen, 
and the Welssensee station at Berlin, a distance of 
over 240 miles, the messages being clearly and accu- 
rately transmitted. 



Death of Prof. Janssen. 

L. Pierre Jules Caesar Janssen, director of the Meudon 
Observatory, which he was Instrumental In founding, 
died on the 23d of December. 

He was born In Paris In 1824, and did his first work 
of importance in 1868 during the total eclipse of the 




One of the Granite Abutments. 

about 50,000 horse-power will be secured, additional 
machinery being installed in the power house from 
time to time until the maximum horse-power is at- 
tained. To supply a sufficient head of water a dam 
is under construction 1,000 feet long, with an average 
height above the river bottom of 38 feet. Its width 
at the base is 58 feet, gradually narrowing at the 
crest to 12 feet. The design of the face of the dam 
downstream is ogee, the alignment being straight. 
The material is local granite, and it rests on bed- 
rock foundation. The structure is designed to with- 
stand a flow of 200,000 cubic feet of water per second, 
equal to a depth of 15 feet above the crest of the 
dam. As a further protection against floods, however, 
a concrete core dam has been built for a distance of 
300 feet on the east side of the river. Between the 
dam and the core is an abutment, which extends to 
a height of 20 feet above the crest of the main dam. 

The granite spillway provided for protecting the 
power canal will have a maximum length of 1,500 
feet and width of 38 feet. The canal serving the 
power station will be four and one-half miles in 
length, with a surface width of 112 feet and an aver- 
age depth of water of 20 feet. Its capacity will per- 
mit a flow of 3,300 cubic feet per second, with a head 
available for the operation of the turbines of 129 feet. 

The power house will be 80 feet in width by 300 
feet In length. The first installation will consist of 
eix units, each unit comprising one turbine water 



One of the Seven Steam Shovels Used In Digging the Canal. 



The generators are capable of delivering 48,000 elec- 
trical horse-power continuously. Each generator car- 
ries its own exciter, and the switchboard is to be 
constructed so that any exciter can be used to excite 
any generator. 

For the present the maximum distance which cur- 
rent will be transmitted is sixty miles, but when all 
the power is secured, the plant will serve a radius of 
one hundred miles. If demand arises, some 30,000 
additional horse-power can be developed in the neigh- 
borhood. 

The Yadkin has a fall of 129 feet }n four and one- 
half miles; at the Narrows — where the plant is situ- 
ated — it falls 90 feet in a little over a mile. It is 
estimated that in this territory there are now being 
used 100,000 horse-power developed by steam, at an 
annual cost of $4,000,000. The company expect to 
supply current as low as $25 per horse-power yearly 
at a profit; a saving effected to manufacturers of 
nearly forty per cent. The total cost of the dams, 
power canal, power, house, and first installation of 
machinery is estimated to be about $9,000,000. 



According to a dispatch from Copenhagen, Prof. 
Valdemar Poulsen, inventor of the undamped system 
of wireless communication, has notified the American 
Legation that he intends to establish a transatlantic 
wireless telephone service. Communication has been 
continuously maintained for two days between the 



sun in that year, making observations as to the causes 
of the sun's protuberances. A devotee to astronomy, 
he escaped from Paris in a balloon during the siege 
of 1870, so as not to miss the Algerian obscuration. 
He discovered a new method of quantitative spec- 
. trum analysis in the same year. In 1874 he watched 
the transit of Venus, in Japan."! In 1875 he was placed 
In charge of the Meudon Observatory, noted for the 
work on the sun that has subsequently been done 
there, In which position he remained until his death. 

■»<■>» 

Preserve Ifour Papers; They Are of Permanent Value. 
By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mall, prepaid, for $1.50. It has" good strong covers, 
on which the name Scientific American or Scientific 
American Supplement is stamped In gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made serviceable 
for several years, and when the successive volumes, 
as they are completed, are bound In permanent form, 
the subscriber ultimately finds himself, for a moderate 
cost, in possession of a most valuable addition to any 
library, embracing a wide variety of scientific and gen- 
eral Information, and timely and original illustrations. 
Save your papers. 
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SIGNAL LIGHTS FOB BREECHES BUOYS. 

After having been in use for over a century without 
improvement or change, the breeches buoy used by or- 
ganized life-saving crews has been improved by a device 
that has just been adopted by the United States life- 
saving service. The main difficulty with the breeches 
buoy as heretofore constructed has been that at night, 
when it left the shore, no one knew definitely where 
it was, whether it had reached the wrecked ship or 
not, or whether any one had gotten in, unless the mar- 
iners had lights on the vessel. 

John W. Dalton, o£ Gloucester, known to mariners 
all along the MassacHusetts coast, is the inventor of 
the devices which are known as "Dalton's auto-signal 
safety breeches buoy." The improvement in question 
comprises, speaking in general terms, a small case 
mounted on an inflated rubber cushion and sur- 
rounded by four small hollow posts which are af- 
fixed to the rubber cushion buoy and on top to a 
square steel spreader, as shown in the accompany- 
ing illustrations. In the case is a storage battery 
that operates a set of lamps. One light, a green one, 
shows toward the shipwreck when the device is 
started out to the vessel; the other light, a white one, 
shows down through the rubber cushion into the 
breeches, enabling the shipwrecked people to see how 
to get into the apparatus. Another white light shows 
toward the shore until the., breeches buoy is occupied 
when it automatically turns to a bright red, going back 
to white again when the passenger is landed. 

Under the old system, when the breeches-buoy was 
sent out to a wreck, it was often hauled back to the 
shore by the life-savers before it had reached its des- 
tination. Now the position of the breeches-buoy will 
always be known to those on shore and on the wreck. 
The green light moving toward the vessel mutely tells 
the shipwrecked passengers that help is at hand and 
encourages them to hold on until the buoy reaches 
them. As soon as one of the imperiled mariners gets 
into the breeches, the red light signals to those on land 
to haul the passenger ashore. Signaling is further 
provided for by a rocket discharged by the same meth- 
od which shifts the lights in the buoy signal box. 

The cartridge signal rocket, mentioned above, is 
placed in the chamber in the overhead cushion and is 
discharged in the air by the same action which shows 
the red light. This is hardly needed, however, as the 
lights operated by the storage batteries are very pow- 
erful and can be seen a long distance. 

The rubber cushion prevents the occupant below 
from being injured by the block striking him while 
being dragged through the surf. Numbers of persons 
have been severely injured while being saved from a 
wreck by the big iron traveler block as the vessel 
lurched back and forth. 



RETROSPECT OF THE YEAR 1907. 

(Continued from page 5.) 
Broken Rails. — An important event affecting the 
safety of railroad travel was the bringing to a crisis 
of the contention between the railroad engineers and 
the manufacturers as to the manufacture and proper- 
ties of steel rails. The State Railroad Commission 
of the State of New York showed in a special report, 
that in the winter months of 1907, nearly three thou- 
sand broken rails were removed from the track in 
this State alone. This increase in breakages was 
shown to be due partly to exacting conditions im- 
posed by heavier traffic, but far more to hasty and 
improper methods of manufacture, introduced in or- 
der to increase the output. As the result of the agi- 
tation, joint committees of the railroads and manu- 
facturers have been at work during the year upon 
new specifications, shapes, and methods of manufac- 
ture; and it now looks as though the subject would 
be placed upon a sound basis and reliable rails prop- 
erly safeguarded by specifications, would be assured. 
The new rail will have a better distribution of the 
metal, with less in the head, and more in the web and 
base, and the manufacturers have agreed to a larger 
percentage of crop from the ingot. 

The Automobile and Motor Boat. 

That the automobile has settled down to its ap- 
proximate final type is suggested by the small and 
decreasing number of novelties which have made their 

PO-Sf 

appearance during the, year. And with this ultimate 
agreement upon a best type there has come a remarks 
able improvement in the quality of the product, both 
as to the material of construction, the reliability 
of operation, and the finish and general appearance. 
Wonderfully rapid has been the development of this 
most complicated machine to its present perfection. 
We may search in vain through the whole field of 
mechanical engineering to find a parallel, unless, in- 
deed, it be in the scarcely less rapid development 
of the steam turbine. The composite type automo- 
bile at the close of the year 1907 has a pressed steel 
riveted frame; a 40-horse-power, 6 cylinder engine; 
magneto ignition, with the jump spark in reserve; 
it will be water-cooled, with its pump driven by gears 
from the engine shaft; it will have a three or four 
speed sliding gear of the selective type; a cone 



clutch, or if not that, one of the floating disk or ring 
type; and the car body will be distinguished by 
straight lines and a general simplicity and purity 
of outline and coloring. With reasonably careful 
handling and inspection, a car of this type, built by 
any of the first-class makers, affords as reliable a 
means of locomotion as exists to-day 7? Apart from 
its excellent record in the hands of the average user, 
the automobile has done some remarkable work dur- 
ing the year, in the field of racing, in long-distance 
competitive touring, and in various severe endur- 




Making a Trip in the Improved Breeches Buoy. 

ahce trials. Although, for want of a suitable race 
course, there was no competition this year for the 
Vanderbilt cup, the usual quota of foreign races was 
pulled off successfully. The races on the Florida 
beach last spring did not compare in point of interest 
with those of preceding years. The only cars enter- 
ing the contest were a few stock machines, and the 
Stanley steam racer which last year covered a mile 
in 28 1-5 seconds. The 5-mile open championship 
was won by a special Stanley racer at a speed of 80 
miles an hour; the 10-mile race by a 70-horse-power 




The Small Rubber Cushion Supports a Battery 
and Signal Lamps. 

SIGNAL LIGHTS FOR BREECHES BUOYS. 

American Mercedes, at a speed of 77.8 miles an hour. 
This car also won the 100-mile race at an average speed 
of 69% miles an hour. ' The Stanley racer failed to 
equal the record of last year by 2-5 of a second, and 
in the second attempt capsized and was completely 
wrecked. The accident marks the last appearance, let 
us hope, of the freak machine on this or any other 
automobile race track. The race over a 310-mile 
course for the Emperor of Germany's cup in Europe 
was won by Nazzaro on an Italian Fiat at a speed 
of 55.76 miles per hour. Perhaps the most important 



event in the field of automobile racing was the open- 
ing of the new cement track at Weybridge, England, 
an excellently designed and built, pear-shaped, race 
course, 100 feet wide and 3% miles in length. The 
most sensational performance on this track was that 
of Mr. S. F. Edge, who drove a . car 1,581 miles in 
twenty-four hours at an average speed of over 65 
miles an hour. Of long-distance road races that from 
Peking to Paris, over a distance of 7,500 miles, must 
long remain the most famous. It was won by Prince 
Borghese in a 40-horse-power Fiat against two De 
Dion 16-20-horse-power touring cars, a tri-car rep- 
resenting France, and a 24-horse-power Spyker tour- 
ing car representing Holland. The winner carried 
two 60-gallon gasoline tanks. He used 16 shoes and 
16 tubes. The start of the race took place from Peking 
on June 10th, and Paris was reached August 16th. 
Mention should here be made of the comparative 
test of alcohol, kerosene, and gasoline as automobile 
fuels, made early in the year. Three identical Max- 
well touring cars made the run from New York to 
Boston; one using the new tax-free alcohol, and the 
others employing kerosene and gasoline, respectively. 
The main object of the test was to demonstrate that 
a modern gasoline car can be run on alcohol or 
kerosene successfully, and also to bring out the 
comparative cost of operating it on the three fuels. 
The total consumption of the three cars, gasoline, 
kerosene, and alcohol, for the 250-mile journey was 
respectively 24%, 33%, and 40% gallons, and the 
cost was respectively $4.95, $4.39, and $15.07. Very 
successful was the competition conducted by the Au- 
tomobile Club of America known as the "Sealed Bon- 
net Contest," in which out of forty-seven cars that 
started, forty-two finished with a perfect score, and 
this ove^ a course aggregating 600 miles in length. 
The fact that so many standard machines went 
through with a perfect score, that is to say, without 
any mishap whatever, should set at rest forever the 
popular fallacy that it costs as much to keep a car 
and run it for a season or two, as the original price 
of the car itself. The longest and most strenuous 
test of touring automobiles that has ever been held, 
either here or abroad, took place this year in connec- 
tion with the touring contest for the Glidden and 
Hower trophies. In the course of the tour, which 
extended over 1,507 miles, the contestants met with 
bad weather and indescribably bad roads. Of the 
fifty-five cars which finally finished in New York 
city, no less than twenty-one machines competed with 
perfect scores, and among these were several small 
American machines of from 16 to 20 horse-power. 

The trend of motor boat development during the 
year has been altogether in a healthy direction. We 
hear little and see less of the high-powered racing 
shell, which, like the craft built for the "America" cup 
contests, is capable of nothing more than a short burst 
of speed over a specified course in fair weather. The 
development has been almost entirely in the direction 
of staunch, seaworthy, moderate-powered cruisers, hav- 
ing comfortable cabin accommodations and capable of 
staying outside, if need be, or making their port of 
destination, in fairly rough weather. The sea-going 
capacities of these boats were shown in the race to 
Bermuda, when the 75-horse-power "Ailsa Craig" beat 
the 25-horse-power "Idaho" by 16- minutes and 22 sec- 
onds only. The winner made an average speed through- 
out the entire distance of 10.18 knots. The motor boat 
novelty of the year has been, of course, the hydro- 
plane — a most interesting craft, of which several 
widely different types have been built and tried. 
Mention should be made of Cooper Hewitt's hydro- 
plane, which consists of a light mahogany hull, sus- 
pended in a framework of steel tubing, below which 
is carried a series of hydroplanes disposed at differ- 
ent depths below the boat. As the speed of the en- 
gine is increased the boat rises, leaving the surface 
of the water at 16 miles an hour, and continuing to 
lift until a speed of over 30 miles an hour is obtained. 
It is the inventor's belief that he has at times reached 
a speed of over 35 miles an hour. His future experi- 
mental work along these lines will be watched with 
much interest. .The limits of the prf-.sent review pre- 
vent much detailed reference to the various hydroplane 
boats which have been built here and abroad; but 
mention should be made of the hydroplane boat of 
Count de Lambert which consists of a catamaran 
mounted on five planes, for which Count de Lambert 
claims a speed of 34 miles an hour; and of the freak 
motor boat of Levavasseur, made up of a short boat con- 
taining the engine, and a long attached tail for carry- 
ing the propellers and the rudder. The "Ricochet Nau- 
tilus," a diminutive craft 11 feet long carrying a 10- 
horse-power motor, is claimed to have a speed of 30 
miles an hour. A curious novelty in high-speed boats 
Is a French creation called the typhonoid, which is driv- 
en by a six-bladed propeller, that terminates in a cylin- 
drical tube, carried below and extending the full length 
of the keel. The hydroplane of Crocco and Ricaldoni 
driven by air propellers, rises as the speed increases 
upon two V-shaped fins at bow and stern, and the 
usual promises are made of phenomenal speeds. It 
may be said once for all regarding the hydroplane 
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type that its use will be restricted to smooth water 
and that, therefore, it can never have any considerable 
commercial value. 

Merchant Marine. 

The growth in the speed and sumptuous arrange- 
ment of the ocean liner goes on apace. The year 1907 
saw the arrival in this port of the four largest steam- 
ships that have ever been constructed. The first of 
these was the "Adriatic" of the White Star line, one 
of the increasingly popular freight and passenger ships 
of great size and moderate beam. She is 725 feet 
long, 75 feet broad, 50 feet deep, of 40,000 tons dis- 
placement, and 17 knots speed. She was followed 
three months later by the "Cecilie" of the North Ger- 
man Lloyd line, an exact duplicate of that famous 
liner the "Kaiser Wilhelm II." The "Cecilie" is 706 
feet long, 72 feet in beam, 44 feet 2 inches in depth, 
32,000 tons displacement, and of 23% knots speed Then 
came the two Cunarders, the "Lusitania" and "Maure- 
tania," in which the length went up to 790 feet, the 
beam to 88 feet, the depth to 60 feet in the case of 
the "Lusitania" and 60 feet 6 inches in the "Maure- 
tania," the displacement to 45,000 tons, and the con- 
tract speed to 24 %, knots. The highest ocean speed 
for the whole trip yet made by either of these ships 
is 24.25 knots, which was the average of the "Lusi- 
tania." This is- half a knot less than the average 
speed which must be shown throughout a whole round 
voyage from Liverpool to New York and back by each 
of these ships before they can earn the government 
subsidy of $750,000 annually. Since they were placed 
in service, they have met with an unusual amount 
of heavy weather, and it is not likely that an at- 
tempt will be. made to obtain the contract speed 
until the winter season has passed. That this is well 
within their powers seems probable, when we remem- 
ber that the "Lusitania" averaged 25.4 knots over a 
1,200-knot course, and that the "Mauretania" for the 
same distance averaged over 26 knots. Thus far the 
70,000 horse-power turbine engines in these ships have 
proved an unqualified success. They are absolutely 
free from vibration — such vibration as exists be- 
ing due to the propellers. They surpass the reci- 
procating engine in their ability to hold the ships 
up to their work, when driving into a head sea; they 
do not race; and the coal consumption is less than 
was predicted, being something under 1,000 tons per 
day. Although none of the rival companies shows any 
disposition, as yet, to build a vessel or vessels to com- 
pete withs these in speed, the Hamburg- American line 
has ordered a ship of the intermediate freight-and- 
passenger type, which will exceed them in size. She 
will be something over 800 feet long, 90 feet beam, and 
of nearly 50,000 tons displacement, the great increase 
in displacement being largely due to the fuller form 
of the underwater body of the ship. The White Star 
Company, also, is proposing to build another mam- 
moth steamer for its service of the same general type. 
In these new ships it is proposed to overcome the 
inconvenience, due to the inability of the turbines to 
reverse, by installing a combination of turbine and 
reciprocating engines, and using the reciprocating en- 
gines for the first stage of the expansion, and the steam 
turbines for the low-pressure end of it. The recipro- 
cating engines would be used, of course, for going 
astern. 

Electrical. 

Under the section of the present review entitled 
"Steam and Electrical Railroads," we have dealt at 
some length with what was unquestionably the most 
important application, during the year, of electrical 
improvements to commercial uses. In that other broad 
field, in which lies such great promise of future use- 
fulness — wireless telegraphy and telephony — the prog- 
ress of the year has been marked more by the steady 
application of the art to practical uses than by the 
announcement of any startling discoveries. In October, 
Marconi, who has never himself been given to prema- 
ture announcements of what he could accomplish, 
stated that he was about to open his system for the 
transmission of commercial messages; and on the 
seventeenth of the month, the plant was officially de- 
clared to be ready for the sending of press despatches. 
It was officially announced by the company that over 
ten thousand words were sent and received on the open- 
ing day. One of the leading New York daily papers 
has been subsequently publishing what purport to be 
v.ireless messages received in the regular routine of 
operations of the system. Very gratifying has been the 
progress in wireless telephony. De Forest, who makes 
use of an improvement of Thomson's system, which 
involves the use of the vibrating arc, has had the satis- 
faction of seeing his telephone adopted by the United 
States Navy; and the Pacific fleet is fully equipped 
with his system, which is said to be giving very satis- 
factory service. Toward the close of the year Poulsen, 
who also uses the vibrating arc, created something of a 
sensation by the announcement that he had succeeded 
in sending telephonic messages of great clearness for 
a distance of over 200 miles between two European 
cities. There has been a decided revival of interest 
in facsimile telegraphy, and of the work accomplished 



in this direction that of Korn seems to have attracted 
the most attention. He makes use of that property of 
selenium, by which its conductivity varies with the 
intensity of the light that falls upon it. Korn also 
combines photography with the selenium method. The 
principles he uses would seem to give promise of some 
success and he seems to be in a fair way to overcome 
the difficulty, if not impossibility, of sending over a 
wire images of actual living objects. Belin has fol- 
lowed the older principle of transmitting images by 
mechanical and electrical means alone. 

Chemistry, Astronomy, and Photography. 

The most startling chemical announcement of the 
year came from Sir William Ramsay. To the astonish- 
ment of the scientific world he stated that sulphate of 
copper when exposed to radium emanation was trans- 
mitted into lithium and probably also into sodium. 
His work would seem to show that the emanation of 
radium is transformed into helium, neon, or argon, and 
that similarly copper under the enormous influx of 
energy brought to bear on its atoms, may turn into 
lithium, sodium, and potassium, all of which have 
smaller atomic weights than copper and all of which 
are usually classified in the same group. He has also 
obtained some confirmatory evidence that thorium is 
degraded into carbon, appearing as carbon dioxide. 

Berthelot's experiments in changing the colors of 
crystals by means of radium emanation have been 
elaborated by Bordas with astonishing results. It is 
generally considered that radium and possibly actinium 
are ultimately descended from uranium, and until re- 
cently it was thought that th§ immediate predecessor 
or parent of radium was actinium, the latter descend- 
ing more or less directly from uranium. The relation- 
ship, however, has never been definitely established, 
and a recent investigation by Dr. E. Rutherford seems 
to show that actinium is not the parent of radium; 
that although it may represent one generation, the true 
parent has not yet been identified nor named. Be- 
cause no method of controlling the changes or trans- 
mutations has been discovered, experiments are slow. 
The determination of the atomic weight of radium 
published by Mme. Curie in 1902 has been revised. 
Her more recent researches would indicate that the 
atomic weight is 226.2, with a probable error of less 
than half a unit. The experiments performed in 1902 
gave a mean of 225. 

The most stirring astronomical event of the year 
was the opposition of Mars. It brought to the fore 
once more the old controversy whether Mars is inhab- 
ited or not, and whether the planet is really interlaced 
with the canals that Schiaparelli and Lowell have de- 
scribed. The photographs taken for Prof. Lowell by 
Mr. Lampland and Mr. Slipher would seem to settle 
once and for all the question of the existence of the 
canals, and to justify the accuracy of Prof. Lowell's 
observations. Whether or not the opposition revealed 
anything that was startlingly new beyond this photo- 
graphic confirmation of visual observation, may be 
doubted. The discovery of a comet by Daniel of Prince- 
ton Observatory also attracted attention largely because 
it was the most luminous body of its kind that we 
have seen in many years. Its orbit proved it to be of 
the parabolic variety. The transit of Mercury, which 
can hardly be said to be of exceptional scientific in- 
terest apart from the fact that it may indicate the ex- 
istence of an intramercurial planet, was noteworthy 
for the fact that it did not occur exactly at the stipu- 
lated time. The knots in Saturn's rings caused not a 
little astronomical stir. First observed at Lick Obser- 
vatory on July 2nd, the knots disappeared when the 
sun came into the plane of the rings, and reappeared 
on October 13th, since which time they were easily 
visible. Prof. Lowell holds that these knots are due 
to a falling in of the rings on the planet itself, an 
opinion which is not shared by other astronomers. 

In photography by far the most important event of 
the year was the publication by the Lumiere brothers 
of their methods of photographing objects in their nat- 
ural colors by means of a single plate only. In their 
process a glass plate is coated with a foundation trans- 
parent film in which is mixed In equal proportions 
extremely minute starch particles colored respectively 
red, blue and yellow, upon which particles the usual 
sensitized film is spread. The rays of light affect the 
sensitized film in proportion to their color and inten- 
sity. The negative obtained is chemically transformed 
into a positive so as to exhibit the colors of the orig- 
inal with wonderful accuracy. 

Obituary. 

In recalling the names of men distinguished in the 
arts and sciences, who have died during the year, one 
is struck with the fact that in so many cases their use- 
ful life extended well into three score years and ten. 
Notable in this respect was Charles Haynes Haswell, 
the civil engineer of this city, who continued in the 
prosecution of his work uninterruptedly for over three- 
quarters of a century. As long ago as 1836 he was an 
engineer in the United States navy and nine years 
later he became Engineer-in-Chief. Haswell's "Pocket- 
book," alone, served to make his name known through 



the whole English-speaking world. To his professional 
ability and achievements he added the grace of a 
character of unusually high quality. Another noted 
engineer whose death occurred last year was Sir Ben- 
jamin Baker, undoubtedly one of the greatest masters 
of his profession that the world has ever seen. His 
greatest works were the cantilever bridge over the 
Firth of Forth, Scotland, and the well-known Assouan 
Dam in Egypt. Each of these undertakings cost over 
fifteen million dollars, and each, because of its unpre- 
cedented character, called for the highest constructive 
skill. The death was recorded also of Sir William 
Perkin, founder of the coal tar industry. He was only 
eighteen years of age when he discovered mauve. 
The process was patented and his dye was a pioneer 
which cleared the way for all who came after it. It 
completely revolutionized the dyeing and textile print- 
ing industry, and gave rise to an amount of chemical 
research in the coal tar colors which is probably with- 
out an industrial parallel. The closing days of the 
year witnessed the death of Lord Kelvin, who was 
probably the most renowned scientist and inventor of 
his age. Born- in Belfast, on the 26th of June, 1824, 
he was in the 84th year of his life when his death 
occurred on the 17th of December. He possessed to a 
rare degree a genius alike for discovery, invention, and 
design; for he gave to the world as the result of his 
investigations some of the' most practical and useful 
of its scientific apparatus and engineering and me- 
chanical instruments. The limitations of the present 
review prevent any enumeration of his works. To his 
great mental qualifications he added a character which 
endeared him to all with whom, in the course of his 
long professional life, he came in contact. 

Marcellin Berthelot, whose name must also be added 
to this list, has been described by Sir James Dewar 
as "a colossus to be compared to Liebig, without any 
modern parallel." His first research was an elaborate 
study of the constitution of fats, which research led 
him to perfect syntheses, that is to the preparation of 
organic substances from elementary substances. While 
engaged in these remarkable researches Berthelot also 
placed thermo-chemistry on a sure basis. In his 
eightieth and last ' year he was engaged in studying 
haemoglobin (the chief constituent of the red blood 
corpuscles), the absorption of carbon dioxide by. plants, 
the heat evolution of radium, and the reactions pro- 
duced by the silent electric discharge in the tubes 
which bear his name. 

Dmitri Ivanovitch Mendeleef, who also passed away, 
was a suggestive idealist, essentially a seer. He first 
studied crystallography and isomorphism and then the 
relations between the pressure and the volume of 
liquids. His researches on gases brought him to a 
study of atmospheric circulation. With the periodic 
law, however, his name will be pre-eminently coupled. 
His arrangement of elements in twelve series of groups 
of seven or more elements according to increasing 
atomic weights was daring, . because the constants of 
the elements which he regarded as periodic functions 
of the atomic weights were less perfectly known then. 
His arrangements were justified by subsequent discov- 
eries. In one of his latest speculations he suggested 
an ingenious chemical conception of the ether as a 
legitimate extension of his periodic law. 

In the death of Prof. Henri Moissan, France has 
lost a scientist to whom belongs the credit of having 
rejuvenated inorganic chemistry in an age devoted 
very largely to organic research. Moissan studied the 
evolution of oxygen and of carbon-dioxide by plants in 
the dark, investigated the oxides of the iron group of 
metals, and took up with distinguished success the 
isolation of fluorine, a task which so many distin- 
guished experimenters had failed in accomplishing. 
The work, however, which "attracted most popular at- 
tention was his preparation of artificial diamonds by 
melting iron and carbon in a crucible and dropping the 
fused mass into water. His elaborate investigations 
with the electric furnace enabled him to throw not a 
little light on the subject of carbides. 



As the result of a landslide in Russian Turkestan, 
the town of Karatagh has been wiped out. Out of a 
population of 3,500 people, less than 100 escaped. The 
disaster was due to an enormous section of the Kara- 
tagh Mountain, which overhung the place, breaking 
loose and thundering down, almost completely burying 
the town. In Spain an earthquake has occurred in 
Huesca province. Many wide cracks opened in the 
earth and a number of houses were shaken down. 



The Agricultural College, Tokio, recently announced 
that it had discovered a method of making pulp from 
bamboo grass, sasa, for which the highest results are 
claimed. The bamboo grass is very common in Japan, 
and has been put to little use. It is proposed to teach 
the method to the Japanese farmers, and, as it is 
hoped that pulp will be produced cheaply by it, both 
the farmer and the consumer should benefit. The mat- 
ter is still under investigation, and no details are ob» 
tainable. 
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THE HEAVE NS IN JANUABY. 

BY HENBT NORRI8 RUSSELL, PH.D. 

The principal astronomical event of this month is a 
total eclipse of the sun, which takes place upon the 
3d. This is an unusually long eclipse, for it occurs 
within a few hours of the time at which the moon is 
nearest us, and consequently her tapering shadow, 
where it reaches the earth's surface, is wider than 
usual. The greatest duration of totality is 4 minutes 
and 12 seconds, which would give astronomers a rare 
opportunity to make observations and take photo- 
graphs, if only they had terra firma to stand on while 
they were doing it. 

Unfortunately, the track of the shadow, which is 
fully 8,000 miles long, lies entirely in the Pacific 
Ocean, beginning north of New Guinea and sweeping 
eastward all the way to the coast of Central America, 
which "it reaches just as the sun is setting. 

The only stations where instruments can be set up 
are a few small islands, and to one of these, Flint 
Island, an expedition consisting of parties from the 
Lick Observatory and the Smithsonian Institution is 
now on its way, in the United States gunboat "Annap- 
olis." We may hope to hear of their results a few 
months hence. Meanwhile we may note that the 
eclipse will be visible, as a partial one, from the ex- 
treme southwestern por- 
tion of the United States, 
shortly before sunset. 

THE HEAVENS. 

Turning from these phe- 
nomena, which we will not 
be in a position to ob- 
serve, to the starry skies, 
which are visible to all 
alike, we find the most 
splendid display of the 
year, especially in the 
south and east. 

Due southeast, and by 
this time high up, is 
Orion, probably familiar 
to more people than any 
other constellation, except 
perhaps the Great Bear. 
Above this Is the Bull, 
with the ruddy Aldebaran 
and the Pleiades, and be- 
low it is the Great Dog, 
with . the Incomparable 
Sirius, which is more than 
three times as bright as 
any other star that we 
ever see. The star /3, near 
Sirius on the right, and 
the group that forms an 
irregular cross below, are 
thrown into the shade, so 
to speak, by their brilliant 
neighbor, and it is by hid- 
ing Sirius with the hand 
that we may most easily 
convince ourselves that 
they are really stars of 
very considerable bright- 
ness, comparable with 
those of Orion's belt, for 
example. 

Below Sirius on the 
right is the small con- 
stellation of the Dove, and 
to the west of this, ex- 
tending as high as Orion, 
is the long stream of Ji3ri- 
danus, well indicated on 
our map, though there are 

many fainter stars, not shown thereon, which help to 
mark its course. 

To the west of this again is Cetus the Whale. The 
variable star Mira (lettered o) is now fading, having 
passed maximum in November, and will probably be- 
come invisible to the naked eye this month and remain 
so until August. 

The Fishes (Pisces) are not of themselves at all 
conspicuous, but at present they are very much 
brightened up by the presence of Saturn and Mars, 
which at the time indicated on our map are low in 
the southwest, very close together at first, and later 
in the month with Mars the higher. 

Pegasus and Andromeda occupy the western sky, 
with the Ram and the Triangle south of the latter. 
Perseus is almost overhead, and so is Auriga (the 
Charioteer) with the great yellow star Capella. 

Gemini the Twins may -be seen high up in the east, 
and lower down is the Little Dog, whose one bright 
star Procyon forms an almost equilateral triangle 
with Sirius and Betelgeux in Orion. 

The Crab (Cancer) contains no bright stars, but at 
present it has within its limits the planet Jupiter, 
which is the brightest thing in all the midnight skies, 
and more than makes up for the lack. Below Jupiter, 
pn the right and left, the Sea Serpent and the Lion 



are .rising. Finally, of the circumpolar constella- 
tions we may find Cassiopeia and Cepheus to the right 
of the pole in the northwest, the Little Bear and the 
Dragon due north, and the Great Bear coming up in 
the east, the tip Of its tail hanging down almost to 
the horizon. 

THE PLANETS. 

Mercury is morning star until the 14th, when he 
passes through superior conjunction (behind the sun) 
and becomes an evening star. He can only be ob- 
served at the end- of the month; when he is pretty 
favorably placed, setting about one and one-half hours 
after the sun. 

Venus is likewise an evening star, and is daily be- 
coming brighter and more conspicuous. She is rap- 
idly moving northeastward through Capricornus and 
Aquarius, and remains in' sight longer each evening 
than the last, till at the end of the month she sets 
at about 8 P. M. 

Mars too is an evening star in Pisces, and sets 
about 10:30 P. M. in the middle of the month. At the 
beginning of the month he is very near Saturn, but 
he gradually draws away from him to the eastward 
as the month progresses. 

Jupiter is in Cancer, and comes to opposition on the 
29th, at which time he rises at sunset, and is visible 
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Specifications for the Army Flying Machine. 

On December 23 the Signal Corps issued specifica- 
tions and invited bids for a heayier-than-air flying 
machine! which it is proposed to build in the near fu- 
ture. 

The specifications provide for a machine which shall 
be [capable of traveling at the rate of 40 miles an hour 
in still air and carrying two men aggregating 350 
pounds, as well as sufficient fuel for a flight of 125 
miles.] A trial flight of one hour's duration, during 
which the machine must fly in all directions, i. e., 
both with and against the wind, is required before any 
machine will be accepted. The tests as to speed will 
be made over a 5-mile course, the time being taken in 
both directions on three separate flights. All bidders 
are required to send in a certified check representing 
ten per cent of the amount of the bid. These checks 
will be returned to the bidders after the awards have 
been made. Bids will be received up to the first of 
February. 

£ln taking this step, the War Department has recog- 
nized that a dynamic flying machine is now a reality; 
so our government is now in advance of all foreign 
powers in the recognition of this fact. As no one has 
come forward and won the Scientific American trophy 
for a flight of a kilometer in a straight line, thus 

far, however, it is extreme- 
ly doubtful whether there 
will be any bidders to 
compete for the govern- 
ment contract for such a 
machine."] 
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At 11 o'clock: Dec. .7, 
At 10y 2 o'clock: Dec. IS. 
At 10 o'clock: Dec. 23. 




At_?V2. o'clock: December; 30. 

NIGHT SKY: DECEMBER AND JANUARY 



all night long. Saturn is evening star in Aquarius, 
and sets about 10 P. M. in the middle of the month. 
Uranus is in conjunction with . the sun on the 4th, 
and is invisible this month except that he may per- 
haps be seen or photographed during the total eclipse, 
at which time he is within a degree of the sun. 

Neptune is in Gemini, and comes to opposition on 
the 4th. His position on the 5th is Right Ascension 
6 h. 58 m. 12 s., Declination 21 deg. 56 min. north, 
and he moves 7 s. westward and 10 s. northward per 
day. the moon. 

New moon occurs at 5 P. M. on January 3d, first 
quarter at 9 A. M. on the ioth, full moon at 9 A. M. 
on the 18th, and last quarter at 10 A. M. on the 26th. 
The moon is nearest us on the 4th, and farthest away 
on the 18th. She is in conjunction with Mercury and 
Uranus on the 3d, Venus on the 5th, Saturn and Mars 
on the 8th, Neptune on the 17th, Jupiter on the morn- 
ing of the 19th (pretty close) and Uranus once again 
on the 31st. 

Princeton University Observatory. 



The Current Supplement. 

The elimination of fric- 
tion from bearings is ono 
of the most important top- 
ics that can engage tho 
attention of the mechan- 
ical engineer. J. F. Spring- 
er admirably handles this 
subject in the current 
Supplement, No. 1670. 
Another article of engi- 
neering interest is the 
continuation of Prof. Wat- 
son's paper, constituting 
the eighth installment of 
his treatise on "The Ele- 
ments of Electric Engi- 
neering." "The Mastery of 
the Ocean" is a discussion 
of the relative heights of 
ocean waves compared 
with the new Cunarders, 
"Mauretania" and "Lmsi- 
tania," and of the superior 
steadiness of those ships. 
Specifications for the con- 
struction of a flying ma- 
chine for the army, pub- 
lished by the Signal Corps, 
are given in full. A 
metal-working planer, proh» 
ably the largest and heav- 
iest ever built, is fully ex- 
plained and illustrated. 
James Furman Kemp's 
article is concluded. That 
the popular game of 
"diabolo" is older than 
many of us suspect, is 
shown in an interesting 
historical article illustrat- 
ed by quaint contempora- 
neous engravings. Prof. 
Dunbar, of Hamburg, recently published an account 
of experiments which apparently prove that bac- 
teria and yeast mold fungi are produced by 
algae. So revolutionary and startling a theory ad- 
vanced by a biologist of repute has aroused lively 
interest, for which reason we publish in the current 
Supplement an article on the subject by Dr. C. Lauen- 
stein. Dr. Everette's interesting paper on the geology 
of the Klondike is concluded. 



At 9 o'clock: Jan. 7. 
At 8\i o'clock: Jan. 14, 
At 8 o'clock: Jan. 22. 



According to the latest estimate, the loss of life due 
to the earthquake which recently destroyed the city 
of Karatagh in Bokhara and the surrounding country, 
is approximately 10,000 persons. 



The Rodah Bridge at Cairo is practically finished as 
far as the structural work itself is concerned. This 
bridge is now undergoing the official tests, but it will 
not be publicly opened to traffic until the terminals of 
the structure are finally completed, together with the 
approaches at one end. This is a work that will prob- 
ably take some time to accomplish. The tests are of 
a severe character, dead weights of sand and steel 
rails being piled up on each pier in succession, exert- 
ing a pressure of 1,000 tons. Subsequently live weights 
of steam rollers and tramcars loaded with sand and 
water carts filled with water are to be run on the 
bridge, with a total pressure of 460 'tons on the main 
girders. The tests so far have been, so we gather, 
satisfactory in their results. No fault or strain has 
been revealed in the material. 
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THE FASTEST WARSHIPS AFLOAT. 
There is now being completed and tried out for the 
British navy a most interesting class of ocean-going 
destroyers, whose contract speed of 33 knots an hour 
is being greatly exceeded on their trials. There has 
been a steady growth of late years in the size of the 
destroyer type, the displacement rising from 350 to 
500 tons, and now, in the case of these vessels in 
question, to between 750 and 800 tons. The increase 
in size is due to the demand for destroyers which can 
keep the high seas for a considerable period of time, 
and maintain a high speed under conditions of severe 
weather. The class which was authorized in 1906 
includes five vessels of approximately similar dimen- 
sions. One of these, the "Ghurka," which has recently 
been built by Hawthorne, Leslie & Co. on the Tyne, 
is shown in the accompanying photograph undergoing 
an unofficial builders' trial, in which she made a 
speed of 34% knots an hour. The "Ghurka" is 255 
feet in length, 25% feet in beam, 8 feet in depth, and 
of 750 tons displacement. She is designed to carry 
95 tons of oil fuel, and to make a speed of 33 knots 
with 14,250 horse-power. It will be seen that she 
conforms to the standard destroyer type, having a 
bigh forecastle deck forward, low funnels, and a short 
signaling mast. All of the vessels are fitted with 
turbine engines, of which there are seven, working 
on three shafts. In the case of the "Ghurka" there is 
one high-pressure turbine on the center shaft, exhaust- 
ing into two low-pressure turbines on the wing shafts, 
the two astern turbines being carried also on the 
wing shafts. Ahead of the low-pressure turbines on 
the wing shafts are a high-pressure and a low-pressure 
Cruising turbine. Steam is supplied from five Yarrow 



consumption was 0.86 pound, an economy of 14 per 
cent on that allowed. This economy is rendered the 
more remarkable because of the great speed achieved 
of 34.5 knots on the measured mile and 34.24 knots 
for six hours' steaming. The "Tartar," another vessel 
of this class, recently averaged 35.36 knots on her six 
hours' trial. 



TARGET PRACTICE— ONE ELEMENT OF OUR NATIONAL 
COAST DEFENSE. 

BY J. V. HOWELL, CAPTAIN COAST ARTILLERY CORPS. 

If self-preservation is the first law of nature, per- 
fect national defense should be a country's highest 
aim. This being true, I feel sure that many citizens 
of a nation having thousands of miles of coast line, 
will be interested . in ' the means employed for its 
defense. 

The' limits of a single article, especially an illus- 
trated one, preclude the possibility of discussing the 
entire scheme of coast defense, and I propose to show 
only our preparedness, where provided with material 
and personnel, in one element of its defense — gun fire 
covering the outer harbor. This might be called the 
second line of defense, the first being tne ships of 
war, if forced to assume the defensive ; the third, the 
submarine mines and their accessories. ' 

Simple as it is to those familiar with seacoast forti- 
fication methods, through residence in their neighbor- 
hood or through visits during the vacation season, to 
the uninitiated, gun fire at moving objects at a dis- 
tance of five or six miles, especially where "the man 
behind the gun" cannot see what is being aimed at, 
is a difficult proposition to understand. The use of 
the mortars and the action of the disappearing gun 



on the outside, you would notice how long it took 
the man to get from I to II, and again from II to III; 
then you would decide whether, if the ball were 
thrown over a point half way between TV and V just 
as he arrived opposite IV, the man and the ball Would 
reach the same spot at the same time — it being un- 
derstood, of course, that he maintained uniform 
speed and direction, and that the ball was thrown 
with proper force. Instruments give us the range 
and observations, and mechanical devices give us the 
range differences, increasing or decreasing by certain 
short intervals of time, too short for a ship of any 
size to escape by attempting to change direction or 
speed. Our observer's circle has 36,000 divisions. 

The main features of the disappearing gun carriage 
are the gun levers pivoted at the center. One end of 
these levers carries the gun above them, and to the 
other end is attached lead counterweights to over- 
balance the weight of the gun. The gun is held below 
the parapet during loading by pawls engaged in a 
toothed rack. When the pawls are withdrawn the 
counterweight drops into a well, pulling one end of 
the levers down and lifting the other end bearing the 
gun, which rises gracefully over the edge of the para- 
pet. The shock of discharge forces it back behind the 
parapet, raising the counterweight, and the pawls 
engage at the instant the gun comes to rest in the 
loading position. A simple system of oil-filled cylin- 
ders takes up all shock. 

Now we come to the question, What are we able to 
effect with the guns that defend our outer harbors? 

First let us take the mortars. In moving from a 
range of 10,000 yards into one of 4,000, a squadron 
or fleet would be annihilated by mortar fire alone in 




Length, 255 feet. Beam, 25^ feet. Depth, 8 feet. Displacement. TOO tons. Horse-Power, 14,850. Speed, 84V{ knots. 
THE OCEAN-GOING DESTROYER "GHURKA" MAKING 34^ KNOTS. 



water-tube boilers working at a pressure of 220 pounds. 
Oil fuel only is used, the only coal carried on the 
vessel being that used for heating and cooking pur- 
poses. The "Ghurka" is armed with three 12-pounder 
quick-firing guns, two being carried on the forecastle 
and one aft. She mounts two deck torpedo tubes. 
The conditions laid down by the Admiralty which 
have to be fulfilled on the twenty-four hours' con- 
sumption trial are that the vessels shall have a radius 
of action of 1,500 miles at a speed of not less than 
13 knots per hour. The "Ghurka" has more than 
realized these conditions, and has proved herself to 
have a radius of action of 1,715 knots at a speed of 
13% knots per hour. If what are known as the Peace 
tanks are also filled, she is capable of steaming almost 
2,500 knots without a stop, which is equivalent to a 
yoyage across the North Atlantic to Canada, or a run 
from the Tyne to Malta. This is a much larger radius 
of action than any other vessels of the type have yet 
attained. This trial was completed on Friday even- 
ing, off Yarmouth, after which the vessel proceeded 
l o Sheerness, took in oil fuel, and sailed for the Tyne 
oa Saturday morning at 8 A. M., arriving off Tyne- 
mouth piers — a distance of 270 miles — at 6 P. M., 
thus reaching home sooner than could be done by 
coming by train from Sheerness to Newcastle, a con- 
tinuous speed, in a moderate sea, of 27 knots being 
comfortably maintained with four-fifths of her boilers. 
The recent trials of the "Mohawk," another of this 
class, built by White & Co., of East Cowes, indicate 
that they will be unusually fast and economical ves- 
sels. The contract called for 33 knots for six hours 
with a fuel-oil consumption not greater than one 
pound per square foot of heating surface. The actual 



carriage have been the two questions most frequently 
"cropping out," and "How do you know how to aim 
to hit anything moving so far away, especially when 
the gun is down in a well like these mortars?" is the 
usual inquiry after visiting a mortar pit. 

A mortar pit is constructed by banking up a vast 
quantity of earth to the height of 25 feet and the 
depth of 50 feet, more or less, around a concrete . box, 
open at the top and to the rear, containing four can- 
non, each about 12 feet long and weighing about 14 
tons. These cannon fire a projectile 12 inches in 
diameter and 3 or 3% feet long a distance of 7 miles 
and to great height, with the object of dropping on 
the deck of the warship target. 

These mortar pits are usually at a distance from 
the water, and some of them are retired half a mile. 
Unlike a direct-fire gun, the best result is not obtained 
at a close range. The damage done by the mortar 
projectile is due to its weight and the force of grav- 
ity — the higher the projectile goes, the farther it goes 
out into the harbor, the greater its force where it 
falls. The greater range of a direct-fire gun, the 
less tlie striking force of the projectile, the loss 
of energy being due to the action of the force of 
gravity and the resistance of the air acting to over- 
come the velocity given the mass by the powder gases 
in the gun. 

How do we hit with the mortars? An observer near 
the shore who sees the target communicates the hori- 
zontal and vertical angle at which to lay the mortar, 
and the instant of time at which to fire, and the 
gun does the rest. If you were standing at the center 
of a large clock dial laid flat on the ground, and 
wanted to hit, with a baseball, a man walking around 



attempting to enter any of our harbors where mortars 
are installed, provided conditions permitted accurate 
observations. Mortars are not as accurate in their 
fire as guns, but four are fired simultaneously, and 
sometimes eight, sixteen, or even thirty-two, and the 
slight variation in range due to irregular powder, or 
intentionally slight variation in laying, would cover 
a given portion of the channel so effectually that it 
would mean destruction to any craft entering the 
zone of fire. One or at most two mortar projectiles 
at mid or long range would end the career of the 
heaviest ship afloat as a fighting unit. 

How accurate is mortar fire? 

I have seen them fired singly" when the projectile 
from one gun fell within 5 yards of a standard target 
about 12 feet square, and another projectile fell within 
10 yards, while many of them fell about the target 
within the area of a ship's deck, and one fell on the 
flagstaff of the target. 

As an example of what has been done in the matter 
of fire command service practice, even before the full 
development of the present approved system of in- 
stallation and control, reference is made to the work 
of a group of six batteries of 8, 10, and 12 inch guns 
at Fort Monroe, July 22, 1905. 

The officers commanding had been but a few days 
with the batteries; so the credit of the work must be 
largely given to the enlisted personnel, their regular 
officers, and the fire commander. Different lots of 
powder were used; ranges were not known, except as 
they were determined by the position finding system; 
it was not known when any battery would be directed 
to fire; and the course of the targets was in the shape 
of an irregular figure eight at a constantly irregular 
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Fig. 3.— A Ricochet and Hit at 6,000 Yards With 
a 6-inch Shell. 




Fig. 1.— View from Deck of Tug Towing the Three Targets at 8 Miles an Hour Across the 
Range. Splash of 6-inch Shell That Was 24 Yards "Over." Range, 5,500 Yards. 




Fig. 6 Strike of a 12-inch Shot, Range, 6,400 Yards. 

Speed of Target Across the Range, 7% Miles an Hour. 



Fig. 5.— A Miss and a Ricochet. 
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variation in ranee. Forty-one shots were fired, not 
in a continual string but in irregular series of one, 
two, or three shots from a battery at a time ; or a 
concentration of two, three, or four batteries -firing 
on one target one, two, or three shots as ordered. 
Two of these batteries made a score of 75 per cent 
of hits, the others varied from 43 per cent to 62 per 
cent, resulting in a general average of 61 per cent. 
Under the practice order then in force, the width of 
target allowed for scoring a full hit was 75 feet, height 
24 feet. The strike of each shot was carefully ob- 
served from shore and from the tug and recorded 
and compared, and the record was finally compiled 
by Major E. M. Weaver, A.C. The accuracy of the 
record is not open to question. 

Many individual batteries have done much better 
work. A record of 100 per cent is not at all unusual. 
War Department orders have limited target practice 
to one or two batteries at a time. Hence the Fort 
Monroe practice referred to probably more nearly ap- 
proaches service conditions than any that has been 
held. 

Some of the results of the recent practice in one 
of the Artillery Districts are shown in the accom- 
panying photographs. 

Three targets were taken in tow at a speed of 
about 8 miles per hour, over a course such that the 
ranges were unknown except as determined by the 
position-finding system. Because of the movement of 
the tug and the necessity of changing the plates in 
the camera, only four of the ten succeeding shots 
were caught at the instant of strike. In the three 
showing the target and the splash, the measured varia- 
tion in range on the photograph agrees with the com- 
puted variation from ob- 
servation with the "range 
rakes." Figs. I. and II. 
show the strike of an 
"over" of 24 yards and a 
"short" of 32 yards, fired 
at the moving target at a 
range of about 5,500*yards. 
The photographs were tak- 
en from the tug which was 
towing the targets. 

The battery did excel- 
lent work: 5,300 to 6,000 
•yards is long range for a 
6-inch gun. Six hits out 
of ten record shots fired in 
3 minutes and 13 seconds 
was the record of the prac- 
tice; that is, six of the ten 
shots would have hit a 
ship 24 feet high and 60 
feet beam. One shot actu- 
ally hit the small target 
On which the gunner sight- 
ed his piece. This was the 
shot shown in Fig. III., 
and it is interesting as 
showing that the projec- 
tile, weighing 106 pounds, 
must have been instantly 
deflected upward, for, al- 
though the strike was only 
a few feet in front of the 

target, the shot entered the canvas on ricochet at A 
and passed out a* B, Fig. IV. 

It will be noticed that the targets occupy a curved 
line, and the center one is "canted" with reference to 
the battery, so the projectile pierced adjacent sides 
and not opposite sides of the target, as would be 
expected. Fig. V. shows a miss and a ricochet. The 
second strike is so near the first that the projectile 
could not have traveled many feet under water, but 
must have come out at the far edge of the first splash. 
There is no other disturbance of the water. 

Fig. VI. shows the strike of the third record 12-inch 
shot at the moving target towed at 7%' miles per 
hour, at about 6,400 yards from the gun. The flota- 
tion timbers of the material target were struck, and 
only enough fragments were collected and brought in, 
to prove to any doubting mind that the target had 
not been cast adrift or hidden among the rocks. 

It should be borne in mind that these views were 
not selected from various artillery districts on differ- 
ent occasions widely separated as to dates, nor from 
specially-trained companies. The photographs shown 
are of shots fired at the usual semi-annual practice 
in the Artillery District of Boston between November 
5 and 15, 1907. 
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log and line with a small sand glass completed the 
apparatus for reckoning a vessel's speed. The log, 
when dropped into the water, remained where it fell. 
The log line was divided off by knots, the distance be- 
tween the knots being the same fractional part of a 
nautical mile as the time measured by the sand glass 
was of an hour. Therefore the number of knots which 
ran out in the time measured by the sand glass repre- 
sented the number of nautical miles an hour that the 
vessel was running. For example, if six knots ran out 
during the time, the vessel's speed was said to be six 

knots. 

■» < »>— 

Tbe "Chartreuse" Trade mark. 

In 1901 the French legislature passed a law known 
as the "Associations Act," as a consequence of which 
the order of Carthusian Monks (Peres Chartreux) 
were expelled from France in 1903. The French courts 
appointed a "liquidator" (receiver) who- seized what 
there was left of the monks' tangible property, appro- 
priated their French trade marks, and then began 
the making of a liqueur which he put on the market 
as "Chartreuse," using the same bottles, labels, wrap- 
pers, etc., formerly used for many years by the Car- 
thusians. Under supposed authorization of the French 
courts, the liquidator then made attempts, several of 
which were temporarily successful, to have trans- 
ferred to his name in countries foreign to France the 
ancient trade marks of the monks. This "Chartreuse" 
made by the liquidator was put up in the old bottles, 
and under the old labels made famous by the monks, 
and was put on the market and extensively adver- 
tised in the United States, England, Germany, Switz- 
erland, Belgium, Holland, Brazil, Argentine Republic, 
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What Is a Knot ? 

In referring to the speed of vessels, we speak of the 
number of knots traveled. A knot is a measure of 
speed, not of distance, and the term comes from the 
old method of finding the speed of a vessel by means 
of a three-cornered piece of wood with a weight 
attached to one side to hold it upright in the water. 
To each corner was fastened a cord and to the jui-c- 
tion of these cords was attached the log line. This 
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and other countries. In all of these countries suit 
was brought by the Carthusian monks against the 
liquidator or his agents, which suits have all been 
decided favorably to the monks. 

In January, 1905, suit was brought in the United 
States against the distributing agent of the liqui- 
dator and his successor, to restrain the importing and 
selling of the imitation liqueur in this country under 
the name "Chartreuse." The case was argued to the 
United States Circuit Court before Judge Hough, and 
attracted much attention, both because of the impor- 
tance of the property involved and because of the 
novelty of the questions presented. Judge Hough has 
now decided that the word "Chartreuse" signifies a 
liqueur manufactured by the monks, and not a locality 
or place of manufacture; that the business of, the 
monks was not seized by the liquidator, but was trans- 
ferred to Spain; that the liquidator was not a suc- 
cessor to the business of the monks, but a competitor; 
and that the American trade marks of the monks 
could not pass to the liquidator by operation of French 
law. 

In July, 1907, a decision was rendered against the 
monks in England; but after the decision by Judge 
Hough in this country, an appeal was argued in Eng- 
land "before the Lord Chief J-sstice, the court below 
was reversed, and a broad injunction, similar to that 
in this country, was granted. 



A MOTOR FOR WINTER TRACTION. 

BT WILLIAM ALLEN. 

Among the types of motors employed in the logging 
industry, are several intended especially for use in 
winter. The problem of transporting loads of logs 
from the forests in winter has been given much study 
by inventors, with the result that snow locomotives, 
as they might be termed, are now in successful use. 
Several years ago the Scientific American described 
a motor which was used successfully in Michigan. The 
one illustrated here is of a radically different design, 
especially in the method of securing traction. 

Although as many as twenty-one loaded log sledges 
have been hauled by a motor of this type, its total 
weight including water supply is less than twenty 
tons. It develops about 100 horse-power with 200 
pounds steam pressure, and on a fairly level surface 
will move a sleigh train at a speed of from three to 
five miles an hour. It can be utilized in a rough 
country, provided the snow is well packed down so 
as to give a fairly smooth surface. 

There are four cylinders, attached in pairs, two 
engines on each side of the boiler, and fastened to 
frame and boiler in an upright position as shown. 
Each pair of engines is equipped with reversing link 
motion. The traction device consists of two heavy 
runners, one on either side of engine, carried on a 
4%-inch iron shaft. On each end of these runners is 
attached a pair of heavy boxes in which hammered 
iron shafts run. Each shaft has a heavy sprocket 
wheel. These sprocket wheels mesh into and carry the 
tread or lag chains. 

When the engines are started, power is transmitted 
by a spur pinion on crank shafts to pinions on th 1 " 

front end of the driving 
shafts. On the Tear end 
of these driving shafts are 
attaahed bevel pinions, 
which mesh in large bevel 
gears running on brass- 
bushed quills on main 
bearing. These bevels also 
have spur gears attached 
to them, which carry the 
power through intermedi- 
ate gears to another spur 
gear on the shaft to which 
the rear sprocket is keyed. 
The water tank is car- 
ried under the boiler on 
the same frame, and has 
a capacity of about ten 
barrels, sufficient for an 
average run. The frame 
In turn is supported by 
the heavy traction wheels 
in rear and sled in front. 
The boilers are 15 feet in 
length and 36 inches in 
diameter, and are built to 
stand a working pressure 
of 200 pounds to the 
square inch. 

These motors are in 

wide use in Minnesota and 

Wisconsin, where one will 

cover a distance of 50 

miles a day, performing a service equal to that of 

twelve to eighteen four-horse teams. 




A first shipment of Tongaland and Zululand rubber 
has been dispatched to London from Durban. A large 
tract of rubber country is being worked under a con- 
cession granted by the Natal government, and regular 
shipments are expected. 



A Proposed New Style of Lighthouse. 

A proposition coming from Germany for a new sys- 
tem of lighting coasts and dangerous marine points 
for the protection of vessels at sea is noted in the 
New-Yorker Staats-Zeitung, October 20: A plan worth 
considering for the entire abolition of lighthouses, 
which are usually quite expensive, was recently pro- 
posed by retired Corvette-Captain Arenhold before the 
Kiel nautical society. Arenhold starts out with the 
fact that the navy searchlight signals are visible, in 
good weather, at a distance of 50 nautical miles, 
although they are given off at an angle of 45 degrees. 
He believes, now, that a cone of light which should be 
cast by means of a reflector perpendicularly upward 
toward the sky would be visible for at least 80 nauti- 
cal miles, and that such a perpendicular light (even 
if of less strength) must be visible further than the 
horizontal pencil of light from a light-tower 65 to 98 
feet high. The important discrimination among the 
individual beacons could be accomplished without dif- 
ficulty by means of different colors and different forms 
for the sheaf of light. The German Imperial navy 
office purposes to make extensive experiments at 
Friedrichsort, near Kiel, in the near future, with a 
view to testing the practical utility of Arenhold's 
plan. Besides the cheapness, the new system of light- 
ing coasts would have, in case of war, the special 
advantage that lighthouses would no longer present to 
the enemy, as now, even when their lights are extin- 
guished, marks visible at a great distance that tell him 
his position; the low new lights, when they are put out, 
would be very much less easy to find. 
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DEVICE FOR STRETCHING WISE. 
The wire stretcher which is illustrated herewith is 
adapted for use when stringing fence wires, and is 
designed to draw the wire taut in advance of the 




DEVICE FOB STRETCHING WIRE. 

post where its next fastening is to be made, and thus 
provide ample space for the stapling. The device 
comprises two parts, one consisting of a beam which 
is attached to the wire, and the other of a slide on 
this beam, which is adapted to be secured to the 
fence-post. * In our illustration, the slide is shown 
attached to the post at A by means of a chain. The 
bar is suspended from the wire at one end by means 
of a hook, while at the opposite end it carries a 
clamp B, by means of which it is securely fastened 
to the wire. Attached to a center plate G on the 
slide is a cable, which passes over a pulley D carried 
by the beam. Thence the line passes about a pulley 
E in the slide, over a pulley F carried by the beam, 
and back again ' to a pulley G journaled in the slide. 
It will be evident that by drawing on this cable, the 
beam will be forced to slide with respect to the fence 
post and thereby stretch the wire. In order to mul- 
tiply the power applied in stretching the wire, a 
hollow lever is mounted in the slide, and through 
this lever the cable is passed. By turning the line 
back over the end of the lever to prevent it from 
slipping, and then depressing the lever, it is obvious 
that the line will be drawn forward. A catch IT, 
which bears against the cable as shown in the illus- 
tration, then prevents the latter from slipping back. 
Mr. Robert G. Larzelere, of Manhattan, Kans., is the 
inventor of this improved wire stretcher. 



NOVEL ATTACHMENT FOR AGRICULTURAL 
IMPLEMENTS. 
A recent invention provides a decidedly novel at- 
tachment adapted to be used in connection with agri- 
cultural implements of various kinds, but intended 
particularly for use with a cultivator of special make. 
This cultivator is shown in the accompanying engrav- 
ing, and it will be noted that it is designed to operate 
on six rows at one time. The cultivator is power- 
driven, and the novel attachment referred to consists 
in a device for making the cultivator operate in a 
straight line. The attachment is illustrated in Fig. 
2, and an enlarged section of a portion of the attach- 
ment is shown in Fig. 1. The device consists of a 
telescope or field glass provided with two object 
glasses, A and E, and a system of mirrors, B, G, and 




D, whereby the operator looking into the eye piece F 
may see a sighting post in front of him, and at the 
same time a post to the rear of him. The sighting tele- 
scope is supported on a standard, which also carries 
the seat for the operator, and it is connected with the 
cultivator in such manner as to always lie parallel 
with the axis of the machine. At the base of the 
standard is a pendulum J and a gyroscope H, adapted 
to maintain the telescope in vertical position and keep 
it steady, so that vibrations of the machine will not 
disturb the glass. It will be evident that as the culti- 
vator moves from one end of the field to the other, 
it will be necessary to change the 
focus to make up for the advance 
toward one post and a motion away 
from the other. By means of a flex- 
ible shaft G, connected with the 
traction wheels of the cultivator, this 
change of focus is effected. The 
shaft turns a worm gear, which 
gradually feeds the lens E outward 
and the lens A inward. The operator 
is thus relieved of the necessity of 
adjusting the sighting instrument, 
and may devote his energies to keep- 
ing the cultivator in the right path 
by operating the necessary steering 
levers. A patent on this improved sighting device 
has recently been granted to Mr. William H. Robert- 
son, of 4322 Laclede Avenue, St. Louis, Mo. 



SAFETY PLATE FOR HORSESHOES. 
Pictured in the accompanying engraving is a de- 
vice adapted to be applied to horseshoes to take the 
wear and thus obviate the necessity of frequently shoe- 
ing the horse. The device may easily be detached and 
replaced with a new one. It consists essentially of 
a T-shaped plate, which is hooked over the front of 
the horseshoe, and is fastened at the heel by two 
small bolts. The plate comprises two members, A and 
B respectively, the bar B extending across the heel 
of the shoe, and the bar A reaching from the bar B 




SAFETY PLATE FOR HORSESHOES. 

to the toe of the shoe. The bar A is formed with a 
heavy toe calk, and at its forward end is provided 
with a hook E, which is slipped over the toe of the 
shoe, fitting into a recess formed in the horseshoe. 
Between the toe calk and the shoe a leather or rub- 
ber pad D is placed. The bar B is provided at each 
end with a heavy calk of angle form. Bolts seated in 
the bar within these angles extend through holes in 
the horseshoe, and are adapted to receive a pair of 
flat nuts. Between the heel calks and the shoe, a 
pair of leather or rubber pads G are provided. The 
advantages claimed for this horseshoe plate are that 
it may be readily taken off by unscrewing the nuts 
and be replaced with a new plate, that it prevents 
many unnecessary and harmful nailholes in the hoof, 
and that, as the plates practically take up all the 
wear from the roads, a well-fitting set of horseshoes 
will last for several years. The rubber pads will 
cushion the shoes and afford comfort to the horse 
when traveling on hard-paved streets. The inventor 
of this horseshoe plate is Dr. G. Emil Dargatz, of 500 
Bennington Avenue, Kansas City, Mo. 



SIGHTING DEVICE FOR AGRICULTURAL IMPLEMENTS. 



COVERING FOR AUTOMOBILE TIRES. 
With the purpose of protecting automobile tires 
from puncture or excessive wear, a recent invention 
provides a metal covering which may be readily set 
in place. The covering consists of a series of sec- 
tions which are fitted together in such, manner as to 
allow of a certain amount of elasticity. The details 
of this covering, and the method of applying them to 
the wheel, are clearly illustrated in the accompanying 
engraving. The covering sections are shown at A. 
Each section is formed at one end with a reduced 
portion B. adapted to fit snugly within the adjacent 
covering section. The coverings are semicircular in 
cross section, and are provided along each edge with 
an upturned flange C. A special form of rim E is 
provided, which has hooked edges D adapted to fit 



over the edges G of the coverings. While the cover- 
ing sections are preferably made with a smooth sur- 
face, they may also be formed with ribs F, to adapt 
them for use on slippery or muddy roads. In apply- 
ing the covering sections, the automobile tire is de- 
flated, and the sections are squeezed together to per- 
mit of slipping the flanges G under the hooks D. A 




COVERING FOR AUTOMOBILE TIBES. 

patent on this improved covering for automobile tires 
has been granted to Mr. Joseph Tilden, of Searchlight, 
Nevada. 



MAIL DELIVEBEB AND RECEIVES. 
The mail deliverer here illustrated is so arranged 
that it will collapse unless -held open by the mail 
pouch, and will automatically close in a. substantially 
vertical plane as the bag is removed, thus carrying 
the mechanism out of the danger zone. The receiv- 
ing mechanism is designed to grasp the pouch without 
undue shock, and swing to inoperative position under 
the force of impact. The mechanism is reversible, 
so that the pouch may be caught from either direc- 
tion. The delivering mechanism comprises a pair 
of arms A and B, connected by a link G at their inner 
ends, and at points therebeyond by links D and E. 
The link G is hinged to the supporting post at F and 
also at G. A line attached to the arm A carries a 
counterweight H, which serves to break the fall of 
the frame when the latter collapses. The arm B is 
made up of two members, both of which are pivoted 
to the link E. One of the members, namely, the 
one shown . in the foreground, is jointed, and is con- 
nected to the lower end of the link D, but not to link 

C. The other member serves as a stop to hold the 
jointed member in alignment when the arm B is raised 
to horizontal position, and this stop member is con- 
nected at its inner end to the link G, but not to link 

D. Owing to this arrangement, when the two arms 
are not connected by means of the mail pouch, the 
frame will collapse to the position indicated by dotted 
lines. The mail pouch is held to the arms A and B by 
means of fingers J and E respectively. These fingers 
are pivoted on vertical pins, so as to permit the pouch 
to swing laterally in the direction in which the mail 
car is moving. The finger J carries a roller L, and a 
catch M is pressed against the roller by means of a 
spring. Between the spring and the roller the upper 
handle of the mail pouch is held. At the lower end 
the mail pouch is held between a spring N and the 
finger K. When the mail pouch is caught by the re- 
ceiving mechanism on the mail car, the entire frame, 
owing to its pivotal connection with the post, will 
swing laterally to a limited extent, and thus cushion 
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the shock. Below the delivering mechanism is the 
receiving mechanism, which is hest shown in the 
plan view. This comprises a pair of arms and P, 
which are connected to a bracket carried by the post 
by means of a pair of substantially parallel bars. 
The arm O is hinged to both of these bars, while the 
arm P is hinged only to the outer one. However, a 
link R connects the inner bar with an extension of 
the arm P. 

In operation, when a pouch is received by the 
mechanism, the impact is sufficient to collapse the 
frame to the position shown by dotted lines, while 
an arm 8, connected with the link R and having a 
hooked outer end, engages a projection on the sup- 
porting bracket, and thus prevents the arms O and P 
from separating. The impact will be sufficient to 
swing the entire mechanism around to the rear of 
the post out of the danger zone. The bracket sup- 
porting this receiving mechanism is so designed as 
to permit of reversing the position of the mechanism, 
so that it will receive a mail pouch from a train com- 
ing in the opposite direction. While our illustrations 
show the deliverer and receiver attached to a post, 
it will be evident that the same mechanism could be 
applied to a mail car for receiving and delivering mail 
pouches. The inventor of this mail deliverer and re- 
ceiver is Dr. Oliver Fisher, of Sloan, Iowa. 



LOCK FOB VEHICLE SEATS. 
The accompanying illustration shows an improved 
device for holding the seats of a vehicle in place, so 
that they will not slip forward or backward, or jump 
out of place when the vehicle is traveling over rough 
roads. The lock is a very simple one, which may be 
instantly disconnected from the vehicle body by sim- 




LOCK FOE VEHICLE SEATS. 

ply lifting the seat. In our illustration the vehicle 
body is indicated at A, while at B is a seat supported 
on springs C, carried by the bars D, the latter being 
held in place by the improved locking devices. These 
consist of brackets E, adapted to hook over the side 
boards of the vehicle body. The brackets are U-shaped, 
and are provided with a slotted inner leg, which is 
formed with a tapered surface F. The bars D, which 
carry the springs C, are secured in brackets G. A but- 
ton H projects from the bracket G through the slot 
in the bracket E, and the head of the button bears 
against the tapered surfaces F. It will be evident 
that when a weight is placed on the seat B, the but- 
ton H will slide down the tapered legs F, and will 
be thereby forced against the inner face of the side 
boards of the vehicle body A. Thus the side boards 
will be clamped between the button H and the outer 
leg of the bracket E, and the vehicle seat will be held 
in place. Two of these clamping devices only need 
be employed in connection with a seat, but preferably 
four are used, one at each end of each supporting bar 
D. A patent on this seat-lock has recently been se- 
cured by Mr. John Arcoren, of Rosebud Agency, S. D. 



AN IMPROVED MARKING GAGE. 
The marking gage illustrated in the accompanying 
engraving is especially designed for the use of car- 
penters, joiners, and cabinetmakers, to permit of con- 
veniently and accurately laying out mortises and the 
like. The device is of very simple construction, and 
it may be easily adjusted according to the nature of 
the work in hand. In the stock or body of the 
gage two longitudinally-extending recesses are formed, 
which reach from one end of the stock to the other. 
A slot connects each recess with the adjacent face 
of the stock, and the recesses are also connected by 
slots with the sides of the stock. Fitted into these 
recesses or guideways are a number of markers, A 
and B, which may be freely adjusted to any position 
therein, with their cutting points projecting through 
the slots in the opposite faces of the stock. Passing 
through the slots in the sides of the stock are a 
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series of thumb screws, one for each marker. The 
screws are threaded into the markers, and serve to 
clamp the latter at the designed position within the 
stock. Each face of the stock is provided with flanges, 
forming guideways for abutment bars G to slide on. 
These abutment bars extend transversely across the 
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AN IMPROVED HARKING GAGE. 

stock face, and may be secured in any adjusted posi- 
tion by means of set screws. It will be evident that 
the markers may be set independently one of the 
other, according to the work in hand; that is, the set 
of markers in one guideway may be set to mark ver- 
tical lines for a mortise, while the markers in the 
other guideway may be set to give the width of 
the mortise. The markers are double pointed, so 
that when one point becomes dull the other may 
be brought into operative position. In order to al- 
low close adjustment of adjacent markers, the clamp- 
ing screws of these markers extend in opposite di- 
rections, as indicated in the illustration. Mr. Abra- 
ham Solomon, of 113 West 120th Street, New York, 
has recently secured a patent on this improved mark- 
ing gage. 




A NOVEL CLOTHES-FIN. 



ODDITIES IN INDENTION. 
A Novkl Clothes-Pin. — The object of the invention 
shown in the ac- 
companying i 1 1 u s- 
tration is to pro- 
vide a clothes-pin 
which will support 
the clothes without 
the necessity of en- 
gaging them with 
the line, and thus 
prevent them from 
freezing fast to the 
line in cold weath- 
er. It will be ob- 
served that the im- 
proved clothes-pin 
consists in reality 
of two clothes-pins, 
one of which is 
adapted to grip the 
line, and the other, 
the clothes. In win' 
ter weather it will 

be found an advantage to attach thej clothes-pins to 
the clothes before taking them out of the house, after 
which they may be quickly and easily engaged with 
the clothes-line. 

Ankle Support for Skates. — A useful attachment 
has recently been invented, which may readily be se- 
cured to skates and operates to support the ankle of 

the skater. 
Persons with 
weak ankles 
cannot depend 
upon the shoe 
alone, to sup- 
port their an- 
kles when 
skating, and 
the usual 
straps are hard- 
ly sufficient for 
this purpose, 
as they do not 
furnish any 
support above 
the ankle. The 
support here 
illustrated i s 
designed to 
meet the requirements of the weak ankle, by provid- 
ing a support which extends above the shoe-top, and 
terminates in a band adapted to be securely strapped 
to the leg. This support is fastened to the skate heel- 
plate by means of screws or rivets. 




ANKLE SUPPORT FOR SKATES. 



Lawn Sprinkler. — A novelty in lawn sprinklers 
has recently been invented by a man living in Oregon. 
The device consists of a central tube supported on a 
standard to which a fixed gear ring is attached. 
Swiveled at the top of this tube is a nozzle formed 
with a bracket which carries a paddlewheel. The 
paddle wheel is provided with a peripheral worm 
thread adapted to engage the teeth of the gear ring. 




A PECULIAR TYPE OF LAWN SPRINKLER. 

In operation the tube is connected with the water 
supply, and the water flowing out of the nozzle is 
directed against the vanes- of the wheel, causing the 
latter to rotate and feed itself with the nozzle around 
on the gear ring. The water striking the vanes is 
spread as a shower over the lawn, and as the nozzle 
revolves a large area is covered. 

Ice Creeper. — In the accompanying engraving we il- 
lustrate an ice creeper, which may readily be attached 
to the heel of a shoe to prevent one from slipping on 
the ice. The 
device is so de- 
signed that L 
may be swung 
out of the way 
whenever d e- 
sired. It con- 
sists of two sec- 
tions, namely, 
a heel section 
and a spur sec- 
tion. The heel 
section may be 
made fast to 
the inner side 
of the heel by 
driving there- 
in a barbed an- 
chor-bar. The 
spur section is 
hinged to the 
heel section, 

and by means of a flat spring, may be held either in 
a folded position, when the spurs bear against the 
sole of the shoe, or in the operative position, when 
the spurs project from under the heel, as indicated 
in the cut. 

Snow Shovel. — A snow shovel of simple design is 
herewith illustrated, which operates somewhat on the 
principle of a snow plow, so that the snow may be 
readily removed from the walk and thrown to one 
side in a continuous operation, while moving the 




ICE CREEPER. 




SNOW SHOVEL. 

shovel forward over the surface. The blade of the 
shovel is of such shape that it will pick up the snow 
and deliver it to one side. In practice, as the shovel 
advances over the ground surface, it is liable to come 
in contact with obstructions, and in order to enable 
it to readily override such obstructions, the inventor 
has. provided at the rear of the shovel blade a series 
of lugs, so that by rocking the shovel handle down- 
ward, the cutting edge of the blade will be lifted suf- 
ficiently to clear the obstacle. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

WAIST SUPPORTER AND FORMER. — 
Elizabeth Dilwoeth, Baltimore, Md. The 
invention relates to improvements in waist sup- 
porters and formers, and has for its object to 
provide a cheap and efficient device for use 
in holding down the waist and particularly 
for giving the pointed effect of the "straight 
front" so much in vogue at present, to the 
front of the waist, and to also provide a de- 
vice which may be used at the back of the 
waist as a girdle pin. 

TROUSERS-EXPANDER. — J. Sargh, New 
York, N. Y. This invention relates to wearing 
apparel and its object is to provide a new and 
improved expander, designed for holding the 
trousers expanded at the inner sides of the 
legs of the wearer to hide the bow-legged for- 
mation of the legs of the wearer. 

INSTEP-SOPPORT.— F. N. McKinnon, Bos- 
ton, Mass. In this instance the invention has 
reference to improvements in devices designed 
to be placed in shoes or boots, with an object 
to secure a practically rigid support for the 
arch of the wearer's foot and yet permit of 
sufficient yielding or spring. 



Electrical Devices. 

BURGLAR-ALARM.— C. Van Bekgh, Win- 
nipeg, Manitoba, Canada. More particularly 
the invention relates to means whereby an elec- 
tric bell and a talking machine may be started 
in operation, to work alternately and in suc- 
cession to give the alarm upon the closing of 
the circuit by the intrusion of a burglar. The 
circuit after having been once closed is pre- 
vented from being broken again, save by one 
familiar with the construction. 

PARTY-LINE TELEPHONE SYSTEM.— N. 
S. Page, New York, N. Y. The invention pro- 
vides a' line with a relay member so arranged 
that when the latter is energized it performs a 
double office. It allows any telephone on a 
line to be connected up ready for ringing and 
talking, provided no other on the same line is 
already in use. It operates to complete the 
bell circuit so that the bell may ring to an- 
nounce the incoming call. Both operations have 
been accomplished by means of separate relays, 
but Mr. Page combines the two in the work 
of a single relay. 



Of Interest to Farmers. 

HOEING-MACHINE.— W. A. Harris, Green- 
ville, S. C. The invention is an improvement 
in hoeing machines specially designed for chop- 
ping cotton, and has for an object to provide 
a novel construction of .machine in which the 
several parts are capable of operation and ad- 
justment in such manner as to effectually hoe 
the cotton, and with results in chopping much 
superior to those commonly secured. 



Of General Interest. 

TRUSS.— G. Q. Seaman, New York, N. Y. 
This truss is such as worn by persons suffer- 
ing from hernia. The object of the inventor is 
to produce a device which can be readily ap- 
plied to the body and securely retained in its 
proper position, the arrangement being such 
that the pressure of the pad at the point of 
rupture may be controlled or adjusted. 

DISPLAY-CABINET.— T. C. Hutcheson and 
A. M. Wilkins, Comer, Ga. The object of the 
improvement is to provide a cabinet for dis- 
playing, holding and protecting laces and other 
fine goods of like character, in such a manner 
as to conveniently exhibit them and retail 
any quantity of the same without soiling and 
which when not in service may be closed up 
tight so as to be perfectly protected against 
dust, etc. 

SWING-SHELF.— F. W. Hunt, Key West, 
Fla. The aim in this case is to provide a shelf 
or bracket for supporting a typewriting ma- 
chine, books or other articles, and more espe- 
cially designed for use on an office desk or 
similar piece, the arrangement being such that 
the user when seated can readily move the 
shelf into convenient position for making use 
of the typewriting machine, book or the like, 
and for swinging the shelf to one side of 
desk, to leave the front wholly unobstructed. 

ORGAN-PIPE. — A. Gottfried, Erie, Pa. 
This organ pipe is arranged to respond quickly 
and positively to the sheet of wind, and to 
allow of obtaining different tonal qualities in a 
simple manner. The pipe can be readily made 
in any pitch or foot number, 16, 8, 4, 2 and 1 
foot, with equally good results. The body of 
the pipe may be put together either in one 
or more sections and all such parts may be 
made of different metals and of different thick- 
nesses. 

PAPER BARREL.— E. P. Everett, New 
York, N. Y. In giving a paper barrel fie usual 
oval form, incisions are placed directly oppo- 
site each other, which weakens the paper on 
these lines and often causing it to tear when 
dampened with an adhesive substance during 
the winding operation. The inventor over- 
comes this objection by forming the incisions 
in opposite edges of the strip in staggered re- 
lation. A novel form of head is readily ap- 
plied and removed. 

PEN HOLDING AND RELEASING DE- 
VICE. — J. O. Dodge and E. E. Dodge, Los An- 
geles, Cal. In the present patent the inven- 
tion has for its object the production of an 
improved pen holder in which the pen can be 
quickly removed from the holder when desired 



without soiling the fingers, as is common to 
the ordinary pen holder. 

NON-REFILLABLE BOTTLE. — P. Dwyer 
and J. Ottman, New York, N. Y. The bottle 
is first filled and a tube with its binding is 
inserted in the neck and sealed therein. In- 
verted, the liquid therein passes through the 
flaring mouth of the tube and past the first 
valve into the central section of the tube, 
thereby lifting the second valve from its seat 
and permitting liquid to pass around a bend 
and through the outer section of the tube. If 
the bottle is arranged in an upright position, 
the liquid cannot be passed into it through the 
end of the tube as the last-mentioned valve is 
then closed on its seat. 

DENTAL FLOSS. — J. D. Cutter, New York, 
N. Y. The object of the inventor is to c i- 
struct the floss in the form of a ribbon instead 
of giving it the accustomed twisted shape, thus 
enabling the improved floss to be more con- 
veniently entered between the teeth, and to en- 
ter narrower crevices than twisted floss ; and 
also in operation it covers a greater amount of 
surface. 

IRRIGATING-PIPE. — W. Connolly, Fort 
Benton, Mont. The purpose here is to so con- 
struct the end portion of the water supply pipe 
that is passed through the levee of an irrigat- 
ing ditch or canal that the receiving end of 
the pipe may be closed or opened at will, and 
so that the amount passing through can be 
regulated to meet existing conditions. The 
pipe will not be dislodged from its position by 
pressure of water in the supply basin that it 
enters. 

BANJO ATTACHMENT. — E. J. Babbitt, 
Petoskey, Mich. Generally speaking, the in- 
vention relates to banjos, and specifically to 
an attachment whereby additional strings may 
be employed on the banjo, adapting the instru- 
ment to greater range in the combination of 
harmony, than possible with the ordinary, or 
five-string banjo. 

JOINING DEVICE. — H. Pohlmann, New 
York, N. Y. The object of the invention is to 
provide a joining device for securely and firmly 
holding wooden parts together, such as the 
wrest plank and back frame of a piano, to 
provide for the strain exerted on the wrest 
plank by the strings. The device is made of 
a single piece of metal. 

SAW. — S. J. Gray and J. Horning, Oakland, 
Cal. The saw consists of a series of alined 
links, each link comprising a plurality of paral- 
lel plates. The links may be easily connected 
and disconnected and they are firmly supported 
against the work by the peculiar arrangement 
of the tie bar connecting said links. The filling 
plates are preferably secured to one plate, 
as by brazing or by rivets. 

GUN-SIGHT.— G. H. Garrison, Olympla, 
Wash., and W. A. Hillis, Portland, Ore. The 
sight is particularly useful in connection with 
single-barreled shot guns. An object of the 
invention is to provide a durable sight which 
may be securely removably mounted upon a 
gun barrel, and which provides a sighting 
groove to be used in connection with the fore- 
sight of the gun. 

WEIGHING AND MEASURING DEVICE — 
A. E. Abbott, Twin Falls, Idaho. This inven- 
tion has reference to improvements in devices 
for dispensing materials in desired quantities. 
When the device is held free by means of its 
handle, and material is placed in the recep- 
tacle, the latter will be moved downward rela- 
tively to the handle, and this moves the pointer 
to indicate the amount of material in the recep- 
tacle. 

STOVEPIPE-JOINT.— H. S. Blood, Bottin- 
eau, N. D. In this invention the key forms a 
connection between the pipe sections through- 
out their circumference, and by thus securing 
the continuous locking between the parts, 
avoids any danger of disconnection or breakage 
of the sections from unusual strain in any 
direction. Mr. Blood has obtained another 
patent on a stovepipe joint. Its pipe sections 
are telescoped together and a key is introduced 
into a flap when opened. After introduction to 
lock the sections the latter may be turned 
rotatively relatively to each other to the proper 
position, thus tightening the sections by a screw 
action. 

AUTOMATIC FIRE-EXTINGUISHER. — W. 
G. Asmus, Cleveland, Ohio. The invention re- 
lates more especially to automatic sprinklers 
for fire extinguishing apparatus adapted for use 
in factories, warehouses, car storage-houses, 
ear-yards, and other buildings, in connection 
with the water supply thereof, and acting un- 
der the Abnormal increase of temperature to 
distribute water, preferably in a spray, in the 
surrounding space. 

MOUSE-TRAP.— J. A. Vincent, Hastings- 
upon-Hudson, N. Y. Mice attempting to reach 
the bait from an auxiliary chamber are at- 
tracted to the upper portion of the bait cham- 
ber where the bait is attached to a hook at 
the rear end of the entrance chamber. They 
move along a trap-door, and passing beyond the 
hinge-pin the inner end of the door drops and 
they are dumped into the water receptacle. The 
door resumes its position, the outer end of the 
door being weighted to balance the trap-door 
evenly. The contents of the receptacle may 
be emptied, by removing the detachable cover, 
and the receptacle refilled. 



mits the nut to be turned home, will hold the 
nut securely and can be released when desired 
to permit the nut to be turned off the bolt with- 
out any injury to the bolt ; also the invention 
can be used on ordinary bolts involving no 
change in the structure of the bolt and the 
bolt will not be injured in the use of the in- 
vention. 

SNAP HOOK OR LINK.— J. W. Gonce, 
Chattanooga, Tenn. The more particular ob- 
ject in this instance is to produce a hook in 
which the principal member is made of a sin- 
gle piece of spring wire, and in which the 
separable link or other member is easily con- 
nected with or disconnected therefrom at will, 
and yet retains a firm connection when in ac- 
tual working service. Hooks may be connected 
together to form a chain, any member of which 
may be detached. 

STRAP-LOCK.— R. Verch, Albany, N. Y. 
The lock is adapted for attachment to one end 
of a strap, also to receive the opposite end 
of the strap to hold it in locked position so 
that it cannot be released for attachment un- 
less a key is applied to the tumblers forming a 
portion of the lock, or a latch is moved that 
is connected with the tumblers, the lock being 
employed preferably as an auxiliary ) a 
buckle or other means for fastening straps. 

PIPE-WRENCH. — J. L. Brown, Brookville, 
Pa. In the present patent the invention is an 
improvement in pipe wrenches in which a chain 
is employed as the gripping member, the same 
being pivotally connected with the end of a 
lever and the latter provided with means for 
locking the free end of the chain after being 
passed around the pipe or other object. 



Heating and Lighting. 

FURNACE-GRATE. — M. Washburn, Ossin- 
ing, and R. D. Granger, New York, N. Y. The 
intention in this case is to provide a construc- 
tion comprising a plurality of grate sections, 
each carrying a plurality of pivotally supported 
grate bars, and an operating means for swing- 
ing the grate sections and grate bars on their 
individual pivots as desired. 

AIR-HEATER. — A. H. Lovejoy, Red Bank, 
N. J. This heater is for use in buildings, and 
the object of the inventor is to provide a heater 
made in sections each of which is practically 
a complete heater in itself, thus permitting of 
conveniently setting up any desired number of 
sections one alongside the other, according to 
the heating capacity required of the heater. 



Household Utilities. 

ADJUSTABLE BAKE-PAN.— J. Mio, Salt 
Lake City, Utah. This pan is to be used for 
baking bread, cakes, or the like, details of 
which pan permitting it to be adjusted longi- 
tudinally for changing its length, and thus 
adapt the pan to receive loaves having different 
lengths; the pan being also available for bak- 
ing or roasting meat or poultry of varying 
dimensions. 

ANIMAL-TRAP.— A. T. Sullivan, Malcolm, 
Neb. The purpose of the invention is to im- 
prove upon the construction of the animal trap 
for which Letters Patent were formerly grant- 
ed to Mr. Sullivan, to such an extent that it 
will be simplified and rendered more economi- 
cal in general construction, more sensitive 
when set, and more flexible and positive in 
action when tripped. 

VEGETABLE-SLICER.— R. C. Ezekiel, Car- 
bon Hill, Ala. The principal feature of the 
invention is the arrangement of the cutters for 
adjustment to cause them to cut slices of vary- 
ing thickness. It is an improvement on that 
class of slicers in which the vegetable is re- 
ciprocated over the cutter or cutters fixed 
in a suitable base or support. 

WINDOW-SCREEN. — F. J. Boehl, Spokane, 
Wash. The inventor improves on the window- 
screens which are formed of woven wire or 
wire gauze attached to wooden frames, the 
construction and arrangement being such that 
side openings are provided through which flies 
and other insects may freely escape from a 
room or an apartment, but are prevented from 
returning. 



DRILL-CHUCK— G. A. Orr, Cripple Creek, 
Col. The invention constitutes an improve- 
ment on the chuck, formerly patented by Mr. 
Orr, and relates especially to drill chucks em- 
ployed in miners' drills. The object is to pro- 
duce a chuck which will be of few parts but 
which can be quickly applied and will operate 
to hold the bit securely. 

BAND-SAW-WHEEL GRINDER. — D. C. 
Crivyea, Aberdeen, Wash. The wheels of the 
pulley on which band or endless saws run, be- 
come worn and acquire an uneven surface, 
which requires to be reground in order to re- 
produce a perfectly true face or periphery. 
This is usually effected by a machine operated 
by a separate motor. Mr. Crivyea has devised 
one which is adapted to be driven by a belt 
applied to the band-saw wheels or pulleys 
themselves. 

VAULT-CLOSURE.— F. Unckrich, Gallon, 
Ohio. The object of the invention is to pro- 
vide a vault closure by means of which the 
vault opening can be securely locked from the 
outside and which effects a hermetieal sealing 
of the vault opening. It is particularly useful 
in connection with devices intended for lock- 
ing and hermetically sealing grave vaults. 

CASH-REGISTER. — R. T. Piscicelli, 22 
Piazza della Borsa, Naples, Italy. The inven- 
tion refers to a machine which shall register 
the money received in various departments of 
a shop, stores or the like, and shall be reliable 
and easily controlled. It is capable of perform- 
ing seven of the most important operations. It 
registers sales up to $99.99 each in units of 
decimal money, and may be modified for 
pounds, shillings, and pence or other money. 

CURTAIN-DISPLAY RACK.— H. R. Nelson, 
New York, N. Y. The curtain may be reversed 
by inverting a movable carrier and permitting 
the device on the curtain to be seen from 
either side. Means support a display curtain 
or rack in the carrier and locate a handle on 
the casing for manipulating it, and means are 
provided whereby the difference in the amount 
of curtain taken up by the rollers of machines 
of this character as the curtain is wound upon 
them will be compensated by the position of 
the names of stations or advertising devices 
on the curtain. 

FEATHER-DRYING MACHINE.— E. Eise- 
mann, New York, N. Y. This machine will 
speedily dry feathers after they have been 
washed and at the same time remove any sur- 
plus starch or other like material with which 
they might be coated. It is accomplished 
without injury to the feathers. More espe- 
cially the design is for drying ostrich and 
other ornamental feathers preparatory to plac- 
ing them on the market. 

BEER-RACKER. — I. Lowy and O. F. Adel- 
man, Chicago, 111. The tank being filled with 
beer from the cooler, the barrel to be filled is 
placed beneath the tank. Means provide for 
turning a shaft and lowering the rack con- 
nected with the filling pipe. A seal carrying 
frame and the pipe descend with their own 
veight until the seal is in contact with the 
bung hole. Means permit the beer to flow from 
the tank to filling pipe, the displaced air from 
the barrel passing to the upper part of tank to 
take the place of the tank displaced air. The 
barrel filled, means elevate the pipe until the 
flange on the lower edge engages the beveled 
end of the ring, when final means elevate the 
frame out of contact with the barrel. 



Hardware, 

NUT.-LOCK— J. W. Chapman and C. C. 
Foss, Barwick, Ga. The improvement per- 



Maclitnes and Mechanical Devices. 

TUBE-COTTER. — J. G. Lusk, Newcastle, 
New South Wales,. Australia. The object here 
is to provide a tube cutter ■ more especially 
designed for cutting the ends of defective 
boiler tubes in a very simple, quick and 
effective manner. In operation a gradual out- 
ward feeding of the disk cutter takes place, 
while the cutter is bodily carried* around with 
the easing, and insuring quick and accurate 
cutting of the boiler tube. 

DRAFT-EQUALIZER.— A. Lange, Seribner, 
Neb. The intention in this instance is to 
produce a mechanism which will enable two, 
three or four animals to be hitched, at the 
same time operating to divide the work sub- 
stantially equally between them, while pre- 
venting side-draft upon the pole. It relates to 
equalizers such as used in connecting a plur- 
ality of draft animals to a vehicle or agri- 
cultural implement. 

ROCK-DRILL.— E. N. Jones, Victor, Col. 
The object in this ease is to provide a new 
and Improved rock drill, which is simple and 
durable in construction, very effective in opera- 
tion, and arranged to automatically turn the 
drilling tool previous to the blow being struck 
by the hammer piston on the drilling tool. 



Prime movers and Their Accessories. 

WATER-TURBINE.— F. Mattausch and W. 
T. Mattausch, Lincoln, and J. F. Schloss- 
stein, Cochrane, Wis. The invention pertains 
to a water turbine intended particularly to 
operate around a vertical axis, although it may 
be arranged with its axis of rotation horizontal, 
if desired. It may be operated either above or 
under the water, and horizontally or verti- 
cally. In the horizontal position of the wheel 
better advantage is taken of the head of 
water. 

TURBINE AIR-COMPRESSOR.— E. C. Pol- 
lard, Seattle, Wash. The purpose here is to 
provide a turbine or rotary air compressor 
which will develop moderately high pressure 
at practicable speeds and in so doing will 
draw air from the atmosphere, by the use of 
the "trompe" principle, and compress it by 
centrifugal force of a revolving mass of water, 
which being some eight hundred times heavier 
than air will produce a proportionately greater 
degree of compression than a centrifugal blower 
wherein air alone is used. 

MULTIPLE-PISTON INTERNAL-COMBUS- 
TION ENGINE.— C. E. Van Auken, Yonkers, 
N. Y. A special intention in this instance is 
to improve the port arrangement so that the 
engine is rendered valveless and the charge 
may be admitted simultaneously to the two 
crank eases respectively at the ends of the 
cylinder, in which cases the charge is com- 
pressed and thence transferred through a small 
inlet port to the cylinder. 

INTERNAL-COMBUSTION ENGINE.— H. S. 
Anderson, Pittsburg, Pa. The object of the 
inventor is to provide a construction wherein 
the air delivered to the carbureter is heated 
by radiation and a richer mixture thus pro- 
duced in the carbureter, and this mixture is 
also heated by radiation from the engine cyl- 
inder before being ignited within the cyl- 
inder. 

SIGHT-FEED LUBRICATOR.— N. McCoy, 
Marshalltown, Iowa. The lubricator is for use 
particularly in connection with steam engines. 
The object of the invention is to provide a 
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device in which the pump is utilized to force 
the lubricant through a transparent tube into 
the steam pipe or other part of the engine so 
that the manner in which the lubricant is 
being fed may be observed by the attendant. 

MOTOR. — J. Schroeder, Davenport, Iowa. 
Among the objects of this invention is the 
provision of a motor in which the admission 
and discharge of the motive agent to and from 
the cylinder at both sides of the piston will 
be controlled by a single positively-operated 
valve. It is especially designed as a hydraulic 
motor but will be found to have high efficiency 
when actuated by either steam or air. 



Hallways and Their Accessories. 

CAR-STEP. — G. G. Comer, A. Burk, and D. 
Modrow, Kalama, Wash. The car-step has an 
extensible step adapted to be operated from the 
platform of the car. The car-step having the 
lower step extensible is so arranged that it can 
be easily moved into the lowered position, and 
adapted to be automatically returned to nor- 
mal position when a catch which holds it in 
lowered position is released by being depressed 
from the platform by the foot of the operator, 
or by engagement with a step-cover, such as 
employed in connection with vestibule cars. 

LOG OR LUMBER CAR. — M. M. Russell, 
Eau Claire, Wis. This improvement pertains to 
flat cars, and while especially designed for 
conveying logs or lumber, is equally well 
adapted for other purposes. Such cars are 
commonly constructed with bunks extending 
transversely to the cars, and provided with 
vertical stakes for holding logs or lumber in 
position. Difficulties attending this and other 
methods are overcome and mer.ns provided to 
enable a car to be readily loaded and unloaded 
from either side with minimum labor. 

SPRAYING APPARATUS.— J. V. Pearse, 
Owensboro, Ky. The invention is an improve- 
ment designed especially for spraying plants 
upon railway tracks with a liquid adapted to 
destroy the plants. A car is employed which 
may in general respects be of ordinary con- 
struction and has a bed upon which at its 
opposite ends the tanks are mounted which 
hold the liquid. 



Pertaining to Recreation. 

AMUSEMENT APPARATUS.— W. F. Man- 
gels and C. N. Brewster, New York, N. Y. 
The object of the invention is to provide an 
apparatus for use in exhibition grounds, parks, 
pleasure resorts, and the like, and arranged 
to provide a very enjoyable and exciting ride 
for the occupants of a car traveling over the 
course or circuit of the apparatus. It relates 
to a device shown and described in Letters 
Patent of the U. S., formerly granted to Mr. 
Mangels. 



Pertaining to Vehicles. 

SAFETY-DEVICE FOR VEHICLES. — M. D. 
Rosa, New Rochelle, New York. By the 
means of this device draft animals can be in- 
stantly released from the vehicle in case of 
necessity. In ease of emergency the brakes can 
be set simultaneously with the release of the 
draft animals from the vehicle. Means provide 
for the brake lever operating independently of 
the safety mechanism. 

VEHICLE-TOP SUPPORT. — G. Lake, Mem- 
rh's, Tenn. The object of the present inven- 
tion is to provide a support, arranged to yield- 
ingly support a folded vehicle top with a view 
to relieve the top and body of all undue jar 
and jostle, thus giving more comfort to the 
occupants. It relates to buggy top prop at- 
tachments such as shown and described in ap- 
plication for Letters Patent of the U. S. form- 
erly granted to Mr. Lake. 

STEERING-GEAR. — T. J. Fat, New York, 
N. Y., and J. M. Ellsworth, Bernardsville, 
N. J. The invention relates to certain improve- 
ments in steering gears especially adapted for 
use upon motor vehicles, and relates more par- 
ticularly to means for transmitting motion 
upon the steering wheel to the oscillating arm 
operatively connected by links to the steering 
knuckles. It more particularly relates to that 
type in which the steering column is provided 
with a worm intermeshing with a worm wheel 
upon a short shaft or pivot supporting the 
above arm. 

THILL-COUPLING.— J. L. Tatlob, Dalton, 
Pa. One purpose here is to provide a coupling 
wherein by simply lifting and turning one mem- 
ber, the shaft butt may be unobstruetedly re- 
leased from the coupling, and wherein also 
when a shaft butt is placed in position and said 
member brought to normal position, a spring 
immediately brings the member to locking, yet 
yielding engagement with the butt, holding the 
butts of the shaft in proper position relative 
to the axle and permitting them to have free 
yet noiseless movement. 



Designs. 

DESIGN FOR A SHINGLE.— J. L. Dickel- 
man, Forest, Ohio. The patent is for a design 
for metal shingles embodying in its features 
a number of raised or embossed figures in the 
similitude of shields, the main figure lying be- 
low two minor figures, and the latter standing 
on opposite sides of the central line of the 
main figure and the edges of the shingle having 
plain ornamental features. 

Note. — Copies ■ of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the faventlon, and date of this paper. 




and Queries:] 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Speeial Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10648) J. E. L. says: I would like 
to submit a problem for you to settle through 
your correspondence column. The question is : 
If a train going at the rate of 100 feet per 
second, and a man standing on the rear of 
said train throws a stone also at the rate 
of 100 feet per second in the opposite direc- 
tion, what will be the distance between the 
train and stone in one second? A. The an- 
swer is 100 feet. Since the thrower and the 
stone are being carried forward at the rate 
of the train, the position of the stone thrown 
at the end of one second relatively to the 
train will be exactly the same as if the train 
were at rest. Relatively to the ground, the 
theoretical path of the stone will be a ver- 
tical line, the projectile force given to the 
stone by the thrower exactly balancing the 
initial momentum due to the train, and the 
stone simply dropping to earth at the rate of 
acceleration due to gravity. 

(10649) R. p. R. writes: What would 
be the difference in the length of a cable, solid 
wire or in strands, % inch, also 1/6 and 1/8 
inch, at a temperature of 100 deg. Fahr. and 
40 deg. below zero, in a cable of the above 
sizes one mile long? Is there any appliance for 
compensating for the climatic influence in 
cables so exposed? Or is there any cable that 
is not subject to change in length from climatic 
conditions? Which class of cable will be the 
least affected from changes in temperature — the 
solid or the stranded cable? A. You do not 
mention the material of your cable. If iron 
(or steel — the difference is negligible) its 
length will increase by 0.000648 per cent for 
every degree Fahrenheit through which its 
temperature is raised, or a solid cable measur- 
ing one mile at 40 deg. below zero will be 
longer by 57% inches at 100 deg. Fahr. This 
increase in length will be the same for all 
sizes of wire, their diameters varying propor- 
tionately. If the cable is of copper the lineal 
expansion will be 0.000887 per cent per degree, 
or a wire one mile long at 40 deg. below zero 
will be 68% inches longer at 100 deg. Fahr. 
We know of no appliance for compensating for 
expansion and contraction due to variations of 
temperature. If the cable a mile long is used 
for some purpose for which its integral con- 
tinuity is not essential a spring might be in- 
serted, or the ends of a spring might be at- 
tached to either side of a bight in a continu- 
ous cable, the cable being so carried as to 
travel freely through its supports and thus 
compensate at the most convenient point for 
expansion distributed over its whole length 
thus : 




If the cable is endless and traveling the ex- 
pansion is best taken up by passing it around 
a weighted idler pulley. A cable composed of 
a number of strands is iess affected than a 
solid wire for the reason that each individual 
wire is helical in form and expansion or con- 
traction n> the direction of its length has no 
direct effect upon the leng'th of the cable. 

(10650) W. A. D. asks how to attach 
an indicator to a. Corliss engine. A. If you 
are accustomed to indicating a slide-valve en- 
gine you have nothing to learn in indicating a 
Corliss except that it is rather simpler, as you 
have no trouble avoiding your steam-chest with 
your indicator piping. Drill and tap your cyl- 
inder on top for %-ineh pipe with ordinary 
pipe thread unless steam or exhaust pipes In- 
terfere, in which ease pipe on the back (side 
opposite valve rods) in exactly the same way. 
Be sure (as in any engine) that your holes 
are drilled into the clearance and never covered 
by the piston when the engine is on center. 
Then pipe up with a globe valve on both sides 
of your indicator, drill and tap your cross- 
head horizontally at any convenient point in 
its cheek at right angles to the piston rod, 
and screw in a stud (say % inch) long enough 
to stand out beyond the outside diameter of 
the cylinder and with enough thread on the 
outer end for four jam nuts and the thick- 
ness of your main lever between them. At- 
tach your lever to floor, or roof or temporary 



joist, rig your cord in the same way, and 
proceed exactly as in indicating any other en- 
gine. 

(10651) C. D. H. writes: Of two 
traction engines, one of which is 20 horse- 
power compound and the other 20 horse-power 
simple, which engine is the stronger with 150 
pounds steam pressure? That is, which engine 
will start the bigger load the quickest ? Take 
the two engines out of the shop and say both 
are in exact condition ; steam both engines up, 
and without any trials when the pressure of 
steam arrives at 150 pounds both engines per- 
fectly cold, which engine will take action the 
quickest? A. It is difficult to give a positive 
reply to your question which will be true in 
all cases, as the problem is affected by other 
considerations concerning the design of the 
valve gears, besides those you mention. Sup- 
posing the compound engine to start practically 
instantaneously upon the admission of steam 
to the high-pressure cylinders, the steam 
of the latter expands into the low-pressure 
cylinders, of which the pistons are moving, and 
consequently against no considerable back press- 
ure. The pressure in the low-pressure cylinder 
would be reduced by condensation in a cold 
high-pressure cylinder, unless, as is often done, 
high-pressure steam were admitted directly to 
the low-pressure cylinder in starting the engine. 
Supposing, however, that steam is to be ad- 
mitted only to the high-pressure cylinder of 
the compound engine, we should say that the 
simple engine would start the more readily, 
the same pressure operating on a larger piston 
area. Given practical conditions the compound 
engine would develop 20 to 30 per cent more 
power with the same fuel and water consump- 
tion on account of its utilization to a greater 
degree of the expansion of the steam, i. e., 
having a greater range of temperature between 
that of the live steam and that of the ex- 
haust. 

(10652) V. A. F. says: I wish to 
know all about the manufacture of tinplate, 
especially that which is made by the American 
manufacturers, and if I can get any informa- 
tion on this subject in any of your papers I 
wish you would please advise me. Below are a 
few questions I would like information on, 
and if you can" help me, or advise me how I 
can get these answers, I would be very thank- 
ful to you. What is charcoal iron ? What is 
Bessemer steel? What is open-hearth steel? 
What is hammered open-hearth steel ? The 
terms 1C, IX, 2X, etc., indicating the thick- 
ness of tin, what do 1C and these terms mean? 
Where did they originate, etc.? Why does a 
box of tin contain 112 sheets, such an odd 
amount ? Why not an even 100 sheets, etc. ? 
What is palm oil, used in making tinplate? 
What is it made of, and do they use a substi- 
tute for palm oil? How can I get a list of tin- 
plate mills in the United States? What year 
was the first tinplate mill opened in the United 
States? Do American tinplate makers export 
tin to foreign countries, and to what coun- 
tries? What is the duty on an ordinary box 
of tin imported to the United States from 
England or foreign countries? A. Replying to 
your inquiry concerning the manufacture of 
tinplate, we would say that you will be able to 
secure some information in Supplement Nos. 
1137, 1019, 1020, 1021, 1022, 1023, 690, which 
we think will be" of value to you. These will 
be sent at the usual price of 10 cents per 
copy. Roofing plates are terne plates (steel 
plates coated with an alloy of tin and lead) 
are made only in IC and IX thicknesses (29 
and 27 Birmingham gage), "Coke" and "char- 
coal" tin plates, old names used when iron 
made with coke and charcoal was used for tin- 
plates, are still used in" the trade, although 
steel plates have been substituted for iron ; a 
coke plate now commonly meaning one made of 
Bessemer steel, and a charcoal plate one of 
open-hearth steel. We beg to refer you to the 
American Tin Plate Co., Chicago, 111., who, we 
believe, will be able to give you any desired in- 
formation on this subject. The thickness and 
weight of tinplates were formerly designated in 
the trade, both in the United States and Eng- 
land, by letters such as I.C., D.C., I.X., D.X., 
etc. A new system was introduced in the 
United States in 1898 known as the American 
base-box system. The base-box is a package 
containing 32,000 square inches of plate. The 
actual boxes used in the trade contain 60, 
120, or 240 sheets, according to the size. The 
number of square inches in any given box di- 
vided by 32,000 will give the "box ratio." This 
ratio, multiplied by the weight of the base- 
box, will give the price of the given box. Besse- 
mer steel is made in large converters or cru- 
cibles, where the impurities are burned out 
of the pig by blowing air through the molten 
metal. All of the impurities, except sulphur, 
will be oxidized before the iron, so that by stop- 
ping the blast at the right moment, and add- 
ing a quantity of carbon-bearing material, suf- 
ficient carbon may be introduced to produce 
steel of the proper temper. Open-hearth steel 
is analogous to the pig-boiling puddling pro- 
cess, the decarburization of the metal being 
effected by pure oxidized iron ores added to the 
fused metal in the bath of the furnace. The 
pig iron, to the extent of five to forty tons, Is 
introduced on the bed of the furnace and melt- 
ed. After fusion, additions of red hematite, 
roasted pottery mine, or other pure ores (oxi- 
dized) are made from time to time, which effect 
the oxidation and removal 6f the silicon, car-^ 
bon, and manganese in the pig in the same man- 
ner as in puddling. At the high temperature 



attainable in these furnaces, however, the 
metal remains molten even after decarburiza- 
tion is complete, and its conversion into steel 
is effected by the addition of spiegel and ferro. 
Palm oil is obtained from the fleshy covering of 
the fruit of oil palms, which flourish" in West 
Africa. If there is a substitute on the market, 
we are unaware of its composition. We are 
very sorry to say that we have not been able 
to find the information you desire concerning 
the year of opening the first tinplate mill, or a 
complete list of tinplate mills in operation at 
the present time. We would advise you to 
write to the Department of Commerce, Wash- 
ington, D. C, to secure information concerning 
the export and import of tinplate and the duty 
attached. 
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Electricity in Mining. By Sydney F. 
Walker. New York: D. Van Nos- 
trand Company. 8vo. ; cloth; 385 
pages, illustrated. Price, $3.50. 

Owing to the fear of interrupting the out- 
put of the mines that they were in .charge of, 
mining engineers opposed the use of electrical 
machinery until its efficiency was proved be- 
yond a doubt. During this stage, the author 
of this treatise commenced his crusade in 
favor of electrical installations, and for thirty 
years has been the apostle of electricity to 
the mining world, preaching the advantages of 
electricity for mining, in season and out. In 
this volume he embodies the results of the ex- 
perience he has gained during his long prac- 
tice in his field of activity. 

In Chapter I. he gives the usual resuml, 
made as full as possible, of the underlying 
principles of electricity, with the terms, etc., 
in general use. 

In Chapters II. and III. he has given short 
descriptions of signals, telephones, and electric 
lighting apparatus in use about mines. 

In Chapter IV. he has gone very fully into 
the question of the economical generation of 
electricity. 

In Chapter V. he discusses the principles 
and practice of the distribution of electricity 
as applied to mining work, giving descriptions 
of each method of distribution, even though 
some are not of general application. 

In Chapter VI. he deals with the applica- 
tion of electricity to the different machinery 
about the mine. In writing this chapter he 
endeavors to reach the increasing number of 
engineers who are engaged in the application 
of electricity to mining work, but who are not 
familiar with the working of mines when they 
first enter upon their duties. 

In Chapter VII. are found a few simple 

rules for the discovery of faults or causes of 

failure. This chapter is written to meet the 

requirements of the man who must locate 

elusive errors in construction, with the more 

or less primitive apparatus at his disposal. 

The Reptile Book. Snakes, Lizards, 

Crocodilions, Turtles, and Tortoises. 

By Raymond L. Ditmars. New 

York: Doubleday, Page & Co., 1907. 

4to.; 472 pages text; 136 plates. 

Price, $4 net. 

The subject chosen for this addition to the 
series of "Nature Books" published by this 
firm is not so popular, perhaps, as some pre- 
viously dealt with, but in the author's hands 
it provides much of interest to the general 
reader, as well as of value to students. As 
curator of reptiles in the New York Zoological 
Park he has had exceptional opportunities for 
obtaining first-hand knowledge ; and he has the 
faculty of imparting his facts in a clear and 
interesting manner. 

Practically all the 254 species of reptiles 
found in the United States are illustrated, and 
the descriptions have been written largely 
with a view to guide in the hasty identifica- 
tion of species. The technical descriptions are 
supplemented with much popular but trust- 
worthy information ; and wherever the novi 
opens the book, he will find interesting read- 
ing. The illustrations, eight pages of which 
are in color, are entirely satisfactory. Nearly 
all of them are photographs from life, and 
they have been excellently reproduced. 

Htgromedry. By Henry Emerson 
Wetherill. Philadelphia: Published 
by the Author. 12mo.; 82 pp.; illus- 
trated. Price, $2.50. 
A description of the author's instruments for 
measuring the humidity of the body and of its 
environment. Also descriptions and advertise- 
ments of other of his inventions, most cf 
which are designed for the use of the medical 
profession. 

Behind the Scenes with the Mediums. 

By David P. Abbott. Chicago: The 

Open Court Publishing Company. 

London: Kegan Paul & Co., 1907. 

Cloth; 8vo.; 328 pages. Price, $1.50. 

net. 
The author is an inveterate investigator 
of the claims of spiritualistic mediums. He 
professes that he would be only too glad to 
come across any evidence demonstrating the 
truth of immortality or of a spirit world, but 
that he has been unable to discover more than 
charlatanism. Mediums, according to his pages, 
are no more than common conjurers, who take 
base advantage of people's most sacred feel- 
ings in order to make a living. Some of them 
are cleverer than others, and some of them 
have the assistance of a number of confeder- 
ates. But all their mysteries may be dupll- 
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cated by people who neither hare, nor claim 
to have, supernatural assistance. Many of the 
favorite performances of mediums, such as 
flower materialization, writing on sealed 
Slates, or spirit Toices, are described in d'.tail, 
an* the methods of their working are fully 
dealt with. The book might almost be re- 
garded as an instruction book ; for any ama- 
teur or professional conjurer who wishes to 
add to his stock of tricks may glean some 
effectiTe ones from its pages. 
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MACHINE SHOP OUTFITS, TOOLS AND 
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T»e Cupper Clip 

J® 1 " Its triangular shape prevents 
entangling and gives tbree times 
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attaching papers together. 
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CLIPPER MFG. CO., 
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Acid, methylene citryl oxytoluic, Berendes 

& Callsen 2IM?« 

Adjustable chair, J. Prescott ti.'VS. 

Advertising machine, H. A. Ironside Sl.'SsS 

Air heater, F. W. Green flj'SI? 

Air motor, compressed, T. L. Jones SJ*,iri 

Animal shears, T. A. Martin 874,3^ 

Announcing or advertising apparatus, E. 

Charles sSf'SXf 

Armor plate, finishing, Lewis & Unger 874,604 

Attaching device, A. Hampe XrilS 

Automobile, H. L. Ide 874,400 

Automobile sleigh, W. C. Weiss 874,4b7 

Automobiles, transmission gear for, C. W. 

Smart Sif'SiI 

Axle, lubricating, W. E. Dalby zl.'iti 

Bag closing machine, T. J. Brough Zlrlit 

Bail attachment, C. D. Hungate Sil'SjJ 

Bailing press, H. L. Whitman 874,814 

Ballot an* ballot book, indexed, F. A. 

Johnson Slj'tiS 

Barge, Karr & Rauch lll'lil 

Basket carrier frame, J. H. Cameron.... §74,658 

Battery plate, storage, W. Gardiner °J^' 8 „} 

Bearing, ball, F. Greiner flliS. 

Bearing, disk, A. P. Brown... IJI'rS? 

Bearing, roller, E. J. Edwards tlviH 

Bed, invalid's, O. K. Woollen.... 874,555 

Bedstead coupling, iron, G. E. Blomquist. 874,385 

Beehive P. J. Eckman 8*4,579 

Beehives, bottom board for, E. L. Pratt.. §74,863 

Belt, band, and tbe like, R. Scheuer °T*'1T,S 

Block molding machine, M. J. Palmiter.. 874,5j.i 

Blowpipe, C. Delcampe.. Sit'fx, 

Boile', W. J. Ogan 874,42,1 

Boiler circulator, steam, E. J. Wheeler 874,470 

Book or pad, manifolding copy, D. A. Rob- 
erts 874,439 

Boot and shoe leveling machine, automatic, 

J J Heys 874,504 

Boot 'and' shoe tree," F. G. Pabst §74,619 

Bottle, M. B. Samuel 874,441 

Bottle cap or closure for bottles, jars, or 

other receptacles, E. Goltstein 8 74,670 

Bottle indicator, J. Collins 874,393 

Bottle, non-refi liable, H. W. E. Josling.. 874,683 

Bottle stopper, G. Kirkegaard §74,685 

Bottles, shelving tray for, C. Sandel 874,442 

Box. See Display box. 

Boxes by punching, apparatus for the man- 
ufacture of pasteboard, Catoire & Mar- 

re t . 8t -i.s ~\\ 

Brake, j'.'h'.' Meredith . .' 8 I*'857 

Brake shoe, W. E. De Voe S"}'?§o 

Brickmaking machine, J. E. Bond 874, 48i 

Bricks, etc., transporting, W. H. Francis. 8i4,582 

Bucket blanks, making, P. A. Lorenz & l i '°i,. 

Buggy iron, W. A. Langjahr 874,774 

Buoy, T. L. Willson 874,646 

Can crimping machine, C. W. Graham... 874,498 

Can opener, L. P. Therriault 874,457 

Canning machines, filling nozzle for, B. E. 

Taylor 874,874 

Car, E. S. Bucknam ....874,568 

Car brake, electric, M. G. Hubbard, Jr.. 874,508 

Car door hook, T. Lennox 874,689 

Car door latch, mine, C. H. Smith 874,872 

Car door operating mechanism, dumping, 

E. I. Dodds S74.578 

Car, dump, E. S. Maclin 874,519 

Car dumping apparatus, R. Hay 874,503 

Car, freight, W. H. NuDamacher 874,615 

Car metal ore, E. I. Dodds 874,576 

Car, metallic ore, E. I. Dodds 874,577 

Car switch, street, W. H. Coombs 874,491 

Cars, third-rail attachment for electric, 

G. H. Sohn 874,630 

Carbureter, H. D. Baird 874,822 

Carnations, etc., tool for applying fastening 

devices to split, A. J. Baur. . . 874,381 

Carpet cleaner, G. F. Goddard 874,584 

Carriage attachment, baby, H. Benning 874,656 

Carriage top rest, W. R. Roote 874,794 

Caskets or the like, body-catch for, Harris 

& Parker 874,502 

Casting, H. G. Underwood 874,877 

Ceilings, walls, etc., means for reinforcing 
composition construction of, W. C. 

Lyon 874,413 

Chandelier, adjustable, Dodge & Camp 874,836 

Check row and hill marker, W. J. Botts. 874,827 
Checks, machine for holding, stamping, and 

displaying, E. F. Chandler 874,905 

Cheese cutter for vending cheese, computing, 

J. Winkelmeyer 874,717 

Circuit switch, high potential, J. N. Kel- 

man 874,601 

Clamp bar, E. Barker 874,724,874,725 

Clamping machine, A. L. Johnson 874,406 

Clasp, F. A. Bagnall 874,651 

Clothes drier, F. B. Weitershausen 874,902 

Clothes lifter, G. A. Shaw 874,547 

Clothes pin, Cooke & Moeller 874,660 

Clothes stick and catcher, A. Thueson... 874,711 

Clutch, T. J. Butler 874,388 

Clutch, friction, J. S. Losch 874,6*5 

Clutch mechanism, W. R. MeKeen, Jr 874,419 

Coat and hat hook, folding pocket, W. H. 

Lewis 874,412 

Cock, ball, J. E. Meagher 874,52:1 

Cock, ball, J. H. Davis 874,57ii 

Collar, horse, A. G. Simmons 874,629 

Column construction, D. B. Danielson 874,395 

Comb. See Currycomb. 

Combination lock, W. H. Taylor 874,807 

Concrete door structure, reinforced, T. de 

Bobula 874,729 

Concrete structure, A. F. Walker 874,462 

Concrete structure and hanger support, 

A. F. Walker 874,461 

Confectionery material, machine for deposit- 
ing liquid, L. A. Berg 874,560 

Continuous furnace, Norton & Shaw 874,530 

Control system, H. L. Beach 874,559 

Control system, alternating direct current, 

H. L. Beach 874,558 

Controller, E. W. Stull 874,638 

Conveyer, L. S. Straight 874,636 

Core bar, C. S. Humphrey 874,769 

Cornice protector, T. Johnston 874,510 

Corset and corset waist, I. M. Bond 874,386 

Cotton gin roller, J. W. Graves 874,910 

Crane, sagger, L. H. Williams 874,553 

Cranks and pitmen, antifriction device for, 

W. W. Neighbour 874,859 

Crate, metallic, J. Mathy 874,782 

Crates, grate for metallic, J. Mathy 874,783 

Crib, baby, J. A. Nail 874,421 

Cultivator, wheel, A. F. Brown 874,566 

Cnpola furnace, M. Zippier 874,476 
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The BARKER MOTOR 

has from the first shown itself to he 
of superior design. Mechanical 
ideas of proven worth, combined 
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GRINDER 

Has no pumps, no valves. No 
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Japanese Meerschaum Emblem 
Pipes. Emblem of Mason's Odd- 
fellows', Forresters' »r any lodge 
or order embossed on bowl. Very 
attractive, Sweet, cool, delight- 
ful smoke. Sell on sight. Agents 
wanted everywhere. Big profits. 
Full particulars. Meerschaum 
Emblem Pipe Works, 3129 Texas 
Ave., St. Louis, Mo, 
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MACHINERY FOR GRINDING 
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[instructive Scientific papers 

ON TIMELY TOPICS 



Price 10 Gents each by mail 



ARTIFICIAL STONE. By L. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDtCAT-, 
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 

Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 
PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur ca.n make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 
ELECTRICAL MOTORS. Their Con 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 
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Currycomb, P. J. Faughnan 874,493 

Cutter anil buster, combined, S. E. Ctintrall 874,829 

Cutter bead, rotary, E. S. Shinier 874,871 

Cutting implement, A. A. Low 874,516 

Cylinder lock, \V. II. Taylor 874,808 

Cystoscope, K. II. Wapple • 874,810 

Danger signal, C. J. Luther- 874,608 

Dental crown driver, C. E. Averill 874,379 

Dental pliers, G. J. Clark 874,489 

Derailing device, Clegg & Asmunn 874,490 

Diaphragm, C. U. Lowry 874,517 

Display rack, J. B. Timberlake 874,917 

Door and hinge, J. McMullen 874,528 

Door check and tightener, E. Conklin 874,659 

Door closer and check, R. Adams 874,721 

Do.r fastener, A. L. Lee 874,688 

Door, grain, E. B. Gilleland 874,759 

Double pan, F. Bliss 874,562 

Draft evener, A. W . Dusenbery 874,664 

Drafting instrument, J. IL Blair 874,384 

Drawer attachment, W. H. Flood 874,581 

Drawer guide, L. H. Walker 874,463 

Dress shield, C. N. Waite 874,879 

Drill, G. E. Lynch 874,894 

Drill socket, N. E. Woods 874,554 

Drying machine, F. G. Sargent 874,901 

Dulcimer action, N. J. Winlund 874,473 

Dump bed, C. C. Taylor, et al 874,875 

Dust guard, J. Pearson 874,428 

Dye, anthracene, J. Deinet 874,74:;, 874,744 

Edge trimming machine, A. E. Ayer 874,821 

Electric controller, E. W. Brown 874,567 

Electric currents, apparatus or means for 
the production, transmission, and distri- 
bution of, C. E. Fritts 874,908 

Electric machine brush holder, Finzi & 

Tallero 874,665 

Electrical transmission and propulsion, 

system of, M. Leblanc 874,411 

Elevator and builder's crane for moving 
heavy building materials, combined, E. 

Lubcke 874,778 

Eraser cleaning machine, G. G. Greene.... 874,400 
Excavating and removing material, appa- 
ratus for, A. B. Proal, Jr 874,865 

Eyeletting machine, G. Goddu 874,669 

Fan, J. H. Pitkin 874,431 

Fan motor, ceiling, T. II. Pither 874,430 

Fan, power, J. C. Stine 874,805 

Fare register, J. F. Ohmer 874,424 

Farm gate, J. W. Price 874,436 

Farm gate, C. F. Wilsey 874,472 

Faucet, Fleischman & Jennings 874,755 

Faucet for beer and other carbonated bev- 
erages, K. W. Taylor 874,876 

Fence picket, D. B. McKenzie 874,420 

Fence post, cement, W. W. Stout 874,453 

Fence post, plastic, H. P. Libhatt 874,513 

Fence post, portable wire, W. B. Stambaugh 874,804 

Fence stretcher, wire, W. B. Marshall 874,855 

File, paper, G. Garny 874,758 

Filling machine, B. E. Taylor 874,639 

Film, O. Dodge 874,885 

Filter or separator for pneumatic cleaners, 

C. E. Baker 874,481 

Fire and burglar alarm, electric, M. J. 

Briggs 874,483 

Fire escape, C. L. Lindquist 874,691 

Fire extinguishing apparatus, W. E. John- 
ston: 874,600 

Fireproof window, M. F. Hamsley 874,501 

Flash light apparatus, J. E. Hare 874,403 

Flax pulling machine, C. H. Vessot 874,460 

Flue stop, A. E. Gowin 874,672 

Fluid gage or indicator, J. J. Tokheim 874,643 

Fluid mixer, H. Bucklin 874,737 

Fluid pressure engine, I. E. Barricklow .... 874,823 

Flush tank, R. E. Bristow 874,565 

Flood mixer, R. Moos 874,524 

Food product from lupioe beans, making a, 

A. D.. Reis 874,624 

Frame. See Basket carrier frame. 

Fruit and vegetable grading apparatus, 

B. B. Polk 874,623 

Fruit, artificial, B. Miller 874,415 

Fruit box, P. Henrich 874,891 

Frying pan and folding handle therefor, 

F. P. O'Neill 874,701 

Furnace arch hanger, H. E. Wallis 874,464 

Furnace door opener, C. W. McCandless. . . . 874,612 

Furnace grate and ash pit. C. Bush 874,569 

Furnace, cold air inlet regulator for, T. J. 

March 874,521 

Furnaces, temperature controlling device 

for, Mather & Shaw 874,781 

Fuse, safety, Sachs & Reynolds. .874,795 to 874,797 

Fuse, safety, J. Sachs 874,798 

Game apparatus, railway, J. J. Barnes 874,726 

Garbage from being thrown onto the beach, 

device to prevent sea dumped, S. E. 

Gladding 874,497 

Garment, combination, J. W. P. Running.. 874,487 

Garment creasing device, A. Abrams 874.818 

Garment supporting clasp, J. F. Atwood.. 874,820 

Gas and vapor burner, W. T. Solomon 874.449 

Gas burner, incandescent, .W. T. Solomon.. 874,705 

Gas engine, A. J. Spicer 874,450 

Gas producer, W. Towns 874,458 

Gas tube connection, W. H. Allen 874,378 

Gasket or washer cutter, E. J. Patton 874,702 

Gate, A. E. Aeschlimann 874,376 

Gate, E. B. Eeece 874,541 

Gear cutter, F. L. Eberhardt 874,886 

Gear, variable speed power transmitting, 

Hesselius & Jaderlt nd 874,404 

Gear wheels, making, W. H. Smith. 874,448 

Gearing, Farkas & Kieffer 874,580 

Gearing, differential, W. Lorenz 874,852 

Gearing, variable, F. Burger 874,657 

Gearing, variable speed transmitting, J. A. 

De Vito 874,747 

Generator, J. M. W. Kitchen 874,850 

Glass, making wire, A. J. Baldwin .- 874,380 

Glove or mitten, base ball, E. Little 874,851 

Grader, road, E. C. Sherwin 874,916 

Grain auger mechanism, H. P. Yost 874,475 

Grain meter, A. Sonander 874,706 

Grain separators, straw rack for, J. B. 

Hale 874,585 

Grinding mill, W. Halstead 874,764 

Grinding shoe and die, Middleton & Cobbe. 874,414 
Gun, tubular magazine automatic, W. Mason 874,856 

Harness, G. A. Anderson 874,557 

Harvester, beet, E. E. Shaw 874,800 

Heating and welding furnace, W. N. Best. 874,561 
Heating furnace, continuous, E. Norton.... 874,422 

Hinge, H. Pearson . 874,427 

Hinge, L. H. Dennis 874,746 

Horn, electric, L. Chalas, et al 874,792 

Horseshoe, M. Kane 874,912 

Hose supporter, E M Haynes 874,766 

Hub, vehicle. G. A. McKeel 874,697 

Husking tool, W. Schreiber 874,444 

Hydraulic .lack. J. W. Nelson .. .874,698 to 874,700 

Incubator, O. P. Phillips .-. . 874,860 

Incubator, automatic, W. F. M. McCarty.. 874,696 

Indexing mechanism. E. J. Flather 874,754 

Indicator. See Bottle indicator. 

Insulator, A. L. Shears 874,445 

Insulator and protector for electric conduc- 
tors, T. C. Copping 874,834 

Interrupter, W. Kaisling 874,511 

Iron or steel direct from ore, apparatus for 

producing wr.ught, J. A. Potter 874,j537 

Iron or steel, manufacturing wrought, J/ A. 

Potter 874,536 

Joist hanger, W. F. Lindow 874,514 

Kettle cover, L. E. Puckett 874,437 

Kettle filler, J. B. Loynd 874,607 

Kneading and molding machine, dough, G. 

P. Bailey 874,480 

Knit muffler, J. H. Way 874,465 

Knob, G. B. Pickop 874,621 

Ladder, aerial, W. II. Shafer 874,546 

Ladder, extension, Siems & Dewitz. \ 874,801 

I.amp, incandescent gas, A. Eector 874,703 

Lamp, incandescent gas, E. E. Wilner 874,716 

Lamp or lantern glass holder, signal, W. S. 

Hamm 874,402 

Latch, spring, T. B. Stevens 874,633 

Lathe dog, R. R. Penn 874,791 

Leather and apparatus therefor, process of 

stuffing, G. Bearhope 874,882 

Ledger, loose leaf, W. Boehner 874,919 

Lens drilling machine. Z. F. Highsmith. . . . 874,507 

Lifting lack, J. H. Burkholder 874,904 

Line tester, E. S. Lincoln 874,690 

Loader, manure, H. J. Lawrence 874,776 

Loading machine, W. J. Ohm 874,532 

Lock, Z. Rautbord 874,438 

Lock, P. F. Miller 874,694 

Lock, W. S. Robinson 874,793 



Loom controlling device, automatic weft 

replenishing, A. E., A. & G. Walker.. 874,550 

Lubricating device, A. F. Clarke 874,88.1 

Lubricator, S. Anderson 874,650 

Mail box, G. A. Wirt 874,718 

Mail carrier's cabinet, rural, E. L. Mathi- 

son 874,896 

Mantel, heat radiating, A. Hager 874,843 

Match lighting device, Johnson & Hurt 874,682 

Match safe, R. R. Mont 874,416 

Mattresses for stitching, machine for gath- 
ering the edges of, H. A. Stengel 874,451 

Measuring implement, E. W. Ellington 874,751 

Metal perforating and cutting apparatus, 

Gauthier & Rodrigues-Ely 874,066 

Metallic composition, C. J. Reed 874,86»- 

Milking apparatus, pneumatic, A. Gillies, 

reissue 12,734 

Mill, A. Weber 874,713 

Miner's prospecting tool, D. Bolderl 874,730 

Mining salt, II. Frasch 874,806,874,907 

Molding apparatus, A. C. Eogerson 874,440 

Mosquito trap, W. S. Hull 874,680 

.Motions, device for transforming variable 

motions into uniform, H. Niebuhr 874,529 

Moto • controlling treadle, A. B. Mann 874,895 

Motor starter, automatic, W. C. O'Brien.. 874,531 
Motor starter, explosion, H. J. S. Lewis. . 874,913 

Mouse trap, F. Beaudry 874,654 

Muffle furnace, E. L. Stine 874,452 

Muffler, exhaust, E. J. Guliek 874,676 

Music book roll, D. H. York 874,817 

Nail holder and set, J. A. McColm 874,613 

Necktie, A. Swanson 874,710 

Nest, trap, W. Dix 874,748 

Nickel and copper contained in sulphide ores 
and mattes, rendering soluble in water 

the, Gates & Dow 874,490 

Nickel, electrolytic process for refining, 

J. N. Pring 874,864 

Nitrocellulose, electrolytic apparatus for the 

manufacture of, G. C. de Brlailles. . . . 874,564 

Nut lock, J. H. Ramsdell 874,540 

Nut lock, P. C. Schmidt 874,544 

Nut lock, II. A. Thompson 874,642 

Nut lock, J. H. Glosap 874,760 

Nut lock, H. B. Lake 874,773 

Nut lock, A. K. Spinney '. . 874,803 

Oakum and similar materials, treating 

waste, Gellert & Bunse 874,668 

Oil burner, J. L. Causey 874,488 

Oiler, force feed, G. Wood 874,719 

Ore reducing furnace, J. McLoughlin 874,527 

Ornament, M. E. McDonnell 874,789 

Oxyalkyl derivative of the xanthin bases, 

Berendes & Herwig 874,825 

Oxygen, producing, A. Janet 874,596 

Package, sensitive plate, P. Torrani 874,644 

Packing pad, J. D. Freese 874,494 

Packs, opening, G. D. Evans 874,753 

Packs, treating, C. W. Bray 874.732 

Paper clip, wire, W. L. Curtis 874,572 

Paper folding machine, J. Triska 874.645 

Pasteurizer, A. Jensen 874,598 

Pedal mechanism, P. B. Klugh 874,408 

Pen, fouptaiu, L. F. Crawford 874,738 

Pen, fountain, M. W. ■ Moore 874,897 

Pen, marking, W. D. Prest, et al 874,539 

Perches and for analogous articles, making 
brace irons or strengthening irons for, 

H. Higgin 874,506 

Phonograph record holding and shifting at- 
tachment, T. V. Skelly 874,548 

Piano, automatic playing, A. G. Gulbransen 874,675 
Piano player, mechanical, A. G. Gulbransen 874,762 
Picture holding strip, supplemental metal- 
lic, G. F. Drew : 874,749 

Pie crust trimming machine, O. Colborne.. 874,392 

Pile fabric, woven, F. J. Hall 874,677 

Pipe, L. Underwood.. 874,459 

Pipe coupling, J. O. Carel 874,390 

Pipe tool, waste, T. Koch 874,512 

Pipe wrench, E. L. Scribner 874,545 

Pipe wrench, C. H. Poster 874,839 

Planter, com, C. II. Davis 874,741 

Plow, E. Jarrell 874,597 

Plow, wheel. W. H. Parlin 874,534 

Plug,, straining, J. H. McEvoy 874,418 

Pneumatic action mechanism, A. G. Gul- 
bransen 874,763 

Pocket, safety. J. R. Williams 874,815 

Poke, cattle, T. E. Adams 874,478 

Potato masher, M. E. French 874,756 

Power device, auxiliary, J. G. Murphy 874.787 

Power transmission device, A. Boulanger.. 874,563 
Power transmission mechanism, W. L. Buck 874,828 
Presses, combined condenser and feeder 

mechanism for. G. A. Lowry 874,606 

Printing device, A. L. Patterson 874,790 

Printing machine, E. Z. Taylor 874,640 

Printing machinery, bed plate for, M. Eock- 

stroh 874,626 

Propelling boats, means for, L. A. Hart- 

mann 874,890 

Pump, N. W. Akimoff 874,377 

Pump for measuring oil. power, J. B. Davis 874,573 

Pump, self-measuring oil. J. B. Davis 874,574 

Rail fastening, H. E. Percival 874,535 

Railway brake, P. Hallot, reissue 12,735 

Railway chairs, rails, and the like, bolt 

for fixing, W. E. G. Mortimore 874,611 

Eailway coaches, wind and dust shield for, 

B. Ferguson 874,838 

Railway crossing, W. E. Haworth 874,679 

Railway crossings, pneumatic signal for, 

Pipkin & Mitchell 874,622 

Railway rail, W. McCafferty 874,788 

Railway signal, H.' M. Abernethy 874,477 

Railway spike, E. Swanson 874,454 

Railway tie and fastener, J. H. Lynch.... 874,609 

Railway tie. metal. Akin & Anderson 874.556 

Ratchet drill, Kohler & O'Brien 874,410 

Receptacle, non-refillable, Cunningham & 

McPherson 874,739 

Record needle, H. H. Allison 874.819 

Refrigerator door fastener, L G. Coon. . . . 874,833 

Register hook, W. L. Hamilton 874.500 

Registering device, R. Storm, et al 874,635 

Rock drill, Swanton & Price 874,455 

Rock drill, hand, C. H. Gunn 874,499 

Rock drilling machine, Lee & Nelson 874,603 

Rotary engine, T. C. Oakman 874.616 

Rotary engine, H.. A. King. . 874,684 

Rotary engine. F. H. Lathrop 874,775 

Rubber heel, F. W. Whitcher 874,471 

Ruling device, J. W. Hays 874,588 

Ruling machine, paper, J. W. Hays 874,587 

Safety hook, E. Wlatnigg 874,647 

Sage brush digger and land roller, co n- 

bined, J. W. Powell 874,538 

Salt cellar. S. P. Isbell 874,509 

Salting apparatus. A. S. Cairncross 874.570 

Sandpapering machine carrier, J. L. Perry. 874.915 

Sash fastened, W. A. Godlewski 874.842 

Sash lock, F. A. Carroll 874,830 

Sausage stuffing machine, E. Hahn 874,889 

Saw attachment, band, A. M", Portteus.... 874,434 

Sawmill set works, J. Robinson 874,899 

Scraper, culinary, G. M. Hogmire 874,592 

Seal lock, E. T.vden 874,712 

Seat. See Vehicle seat. 

Seeding machine, F. J. Feldt 874,888 

Seeding machine, broadcast. F. J. Feldt... 874,887 
Sewage, apparatus for liquefaction and 

purification of, C. W. Russell 874,542 

Sewing machine guide, overedge, J. B. 

Wright 874,816 

Sewing machine guiding and marking de- 
vice, C. Linborg 874,777 

Sewing machine work guide, L. N. Bishop. 874,728 

Shade bracket, window. C. E. Bennett 874,655 

Shaft and thill iron, W. Eemich 874.625 

Shaft drill, sink, J. P. Karns 874,848 

Sharpening machine, clipper, E. J. Gould.. 874,671 
Sharpening shears, automatically, J. E. 

Hulse 874,847 

Sheets or units, apparatus for cutting, 

folding, and interfolding. S. Wheeler.. 874.9113 

Shock absorbing device, G. S. Hill 874,767 

Shoe shank stiff ener, F. G. Delbon 874.884 

Shoes, ankle stay for, A. Posner 874,862 

Shoes, manufacture of, F. G. Delbon 874,396 

Shutter stay and adiuster, T. A. Weston.. 874.408 

Skirt, dress, S. L. Wallis 874.551 

Slag breaking machine, C. G. Lindstrand . . 874.692 

Sleigh, W. G. Edwards 874,750 

Slime concentrator, E. C. Porter 874,433 

Small arms, back sight for, G. Norman.... 874,914 

Snow plow, Graham & Martin S74.761 

Soldering iron, R. Poekman 874,861 

Soldering iron, self -heating, J. B. Wheatley 874,469 
Sole rounding ma.hine, J, J. H«yg 874,505 
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Classified Advertisements 

Advertising in tbis column Is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. AU orders must be accom- 
panied by a remittance. Further Information sent on 
request. 



BUSINESS OPPORTUNITIES. 

LOCAL REPRESENTATIVE WANTED.-A large 
income asBured to anyone who will act as our repre- 

sdative after learning our business thoroughly by 
mail. Experience unnecessary • All we require is non- 
esty, ambition and willingness to learn a lucrative busi- 
ness. No soliciting or traveling. An exceptional op- 
portunity for those desiring to better tbeir conditions 
and make more money. For full particulars write 
nearest office for free book No. 378 National Co-oper- 
ative Realty '"0.. Athenaeum Building, Chicago. 111. 
Marten Building, Washington, D. C Phelps Building, 
Scranton, Pa. 

BUTCHER'S BOSTON POLISH is the best finish made 
for floors and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varniBh. Send f orf ree 
booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 356 At- 
lantic Avenue, Boston, Mass. 

MANUFACTURER WANTED to take up themanu- 
facture and sale of the ,l Star" Puzzle, on the royalty 
basis, or would sell U. S. Patent (No, 872,717). A.M. 
Davis, As«:onet, Mass. 

PARTNER WASTKD.-l want a partner who can 
furnish money to cover expenses of patents and models 
in mechanical lines for my invent ions. Address "Victor," 
Box 773, New York City. 

NEW ZEALAND.— T manufacturers and exporters 
we are prepared to lake up any lines of merchandise 
and introduce same tbruugnout New Zealand. Corres- 
pondence invited. Speight, Palmer & Co., Limited, 
Wellington, N. Z. 

INVENTORS. -Send for free sample copy "World's 
Progress," devoted to interests of inventors. Ail latest 
developments in scientific and industrial world. 
World's Progress, 51012th St.. Washington, D. C. 

PATENTED KEROSENE INCANDESCENT BURN- 
ER. 70caudle power; used on any lamp: saves 50 per 
cent, kerosene. Ready seller everywhere. Exclusive 
territory. Write for particulars. F. C. Gottschalk, 265 
Broadway, New York, 

PATTERN LEPTERS AND FIGURED (White Metal 
and BraBs) for use on patterns for castings. Large va- 
riety, prompt shipments. Send for catalog. IT w. 
Knight & Son, Seneca Falls, N. Y. 



HELP WANTED. 

OFFICE MANAGER. *1,000; Chief Draftsmen, $1,600 

' ! Secretary, $1,040; Speeialtj 

ositions open. Write Hap- 



rimekeeper. $1.000 ; Private Secretary, $1,040; Specialty 
positions open. Write " 
York. 



Salesmen, $1,300. Other 
goods, 305 Broadway, New 



TYPEWRITERS. 

START MAKING MONET bybuylngareliablerebuilt 
typewriter. Remingtons, $15; Hammonds. Caligrapbs, 
Williams, Blickensderfers, Franklins. $10 up. Rentals, re- 
pairs. "Atlantic" Typewriter Ex., Dept. S. 245 B'way, N.Y. 

TYPEWRITERS.— Hammond, $10; Remington, $12; 
Smith Premier, $18: Oliver, $29. All guaranteed for one 
year. Send for catalogue. Harlem Typewriter Ex- 
change, Dept. B, 217 West 125th Street, New York. 



AUTOS. 

AUTOMOBILE DRIVERS earn $4 to $8 a day. Be- 
come an automobile engineer, a professional automo- 
bile driver, and earn $4 to $8 a day. Position will be 
secured for you. Myfree booklet will tell you how to 
make success. I send it free. Address President, J. J. 
Evans, 1661 Broadway, New York. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; yearly subscription, $2. The only paper de- 
voted to the moving picture, illustrared song and lan- 
tern lecture field. Moving Picture WorH, Box 450, N.Y, 

WANTED.— Addresses of enterprising men contem- 
plating entering the moving picture business. Biggest 
paving proposition for small capital known. Write for 
information. The Actograph Co., 50 Union Square. N.Y . 



BOOKS AND MAGAZINES. 

"TROPICAL AND SUB-TROPICAL AMERICA," 
the new illustrated magazine on South and Central 
America, Mexico and West Indies. First number is out. 
Price $1 a 'ear. 3 months' subscription, 25c. will bdow its 
valne. Tropical America Pub. Co., 18 Frankfort St., N,Y. 

ELECTRICIAN AND MECHA NIC-Practical month- 
ly magazine for electrical and mechanical students and 
workers. Publishes illustrated directions for con- 
structing dynamos, motors, gasoline engines, wireless 
telegraphy, electroplating, electrical wiring, me- 
chanical drawing, using tools, furniture construction, 
boat building, all kinds of mecbanical work. One 
dollar yearly; trial subscription for three months, 
twenty cents. List of electrical and mecbanical books 
free. S.A.Sampson Pub. Co., 6 Beacon St., Boston, Mass. 



ASTRONOMY. 



STARS AND PLANETS- Learn to know them at a 
glance! Astronomy in simplest and most fascinating 
form. The Lumin >us Revolving Planisphereshows clear- 
ly principal stars visible any b«urln year. Simple, handy, 
reliable. Only 83c. T. VVhittaker. 123 Bible House, N. Y. 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer, Camera and Dark Room and 
Photo Beacon. Tne editors of each now join in making 
a magazine which should be in tbe bands of every pho- 
tographer, prof essioaal or amateur. 15 cents monthly, 
$1.50 per year. Three specimen copies for a quarter. 
Am. Photographic Pub. Co.. 361 Broadway, New York. 



Spark arrester, J. H. Hines 874,768 

Speed and reversing mechanism, change, 

Q. W. Marble 874,020 

Speed indicator, F. F. Ingram 874,594 

Spiudle driving mechanism, W. T. Noah.... 874,614 
Spinning and twisting ring, G. L. Pierce. . 874,429 

Spinning machine, J. A. lie Vito 874 562 

Spring clasp, M. Sternberg 874632 

Square, W. H. Bishop 874 383 

Square, E. E. Bathrow 874^653 

Stack kiln, Spackman & Lazell 874631 

Stacker, straw, J. B. Bartholomew S7-t',!>18 

Stall floor, Grunewald & Alting 874674 

Stamp aflixer, E. C. Yauck 874,720 

Starting box, automatic, T. M. Morris 874898 

Steam from a boiler, apparatus for measur- 
ing the supply of, M. Genre.. . 874 667 

Steam generator, T. R. Butman 874,389 

Steam plants, system of cooling for con- 

densing, H. E. McGowan 874,858 

Steam producer, I. H. Boyer 874,731 

Steel hardening apparatus, W. Taylor 874 041 

Steel, making, H. O. Chute 874,391 

Steel, producing, Seward & von Kugelgen. 874,628 

Steering gear, p. Steiuhauer 874,709 

Stocking protector, U. V. Wallace 874,880 

Stove, self -igniting gas, O. Struller 874, 637 

Sulkies or other vehicles, gaiting attach- 
ment for, W. I.. Ogden 874,617 

Surfacing machine, J. F. Stoll 874,549 

Surgical instrument, W. Gaterman 874,495 

Surgical splint, S. ('. Slater 874,446 

Suspending device, C. It. Mueller. .IV X74.78U 

Swent bands, device for cutting naps of, 

II. B. Crnmpton 874 571 

Switch point lock, J. B. Latimer 874,686 

.Switch stand, A. B. Moser 874 785 

Swivel joints, making, oster &. Main 874,618 

Syrup measure for charging beverage bot- 

.,. ■., ,les ' ;'\, H ,' Fox 874,757 

table and desk, combined, K. Higrins 874,840 

Tag, entry, R. H. Cosgrove N74.S3S 

Tank. See Flush tank. 

Tea and coffee pot, R. J. Auderson 874 479 

"4a mixture, H. S. W. Palmer 874,425 

Telautophote, s. Rothschild 874,868 

Telegraph key, J. P. Kinney 874,602 

Telegraphic or other signaling circuits, nul- 
lifying disturbances in, Blakeney & 

Chetwood 874,820 

telegraphy, 1\ B. Delany 874,745 

Tbrmo-electric element, A. L. Marsh 874,780 

Thio-indoxyl derivatives and making same, 

K. Albrecht 874,64'! 

Threshing machine feeder and cutter White 

& Fry 874,813 

Picket for fabrics and the like, pin, A. 

Kimball . . 874 772 

Ticket, pin. G. A. Wallin . 874,809 

Tie slide, W. Templln 874 456 

Tile construction, p. J. Fischer 874',909 

Tin, electrolytic refining of, E. A. Sperry 874,707 

Tongs, pipe, H H. Maddren 874,854 

Tool, combination, .1. L. Knight 874.409 

Toy, McLaughlin & Parsons 874,526 

Toy, C. G. Fuchs 874.840 

Toy, V. Sumerlin 874,873 

Trace fastener, whirtletree, 'T. A. Hendrlrk S74.590 

Tracing implement. .1. Garret 874,583 

Traction engine, E. D. Huston 874,593 

Trap door abutment and locking member, 

combined, H. Pearson 874,426 

Trunks, locking means for bureau, J, C. 

Lynch 874,518 

Tubing, machine for weaving, W. W. Harris 874,678 

Turbine, H. P. R. L. Porscke 874,432 

Turbine element, bladed, S. Z. de Ferranti . . 874,398 

Turbine, explosive, F. W. Luedke 874,693 

Turbine, steam, M. H. P. R. Sankey 874,443 

Twin holder for binding corn, grain, etc., 

Hurst & Roth 874,770 

Two-cycle engine, W. A. St. Germain 874,634 

Twyer, H. B. Keiper 874,893 

Typewriter, O. Cord 874,661 

Typewriter, E. Mirus 874,695 

Typewriting machine, J W. Kennedy 874,407 

Typewriting machine, H. W. Merritt 874,784 

Typewriting machine, R. H. Strother 874,806 

Umbrella, A. Bibby 874,727 

Umbrella and parasol frames, rib and rib 

joint for, F. W. Schroeder 874,799 

Umbrella structure, J. Wolfe 874,648 

Valve, H. F. Weinland 874,466 

Valve, G. W. Bailey 874,652 

Valve, automatic relief, T. J. Buckley 874,736 

Valve discharge, W. E. Ethridge 874,752 

Valves, apparatus for the control of, M. 

Weiss 874,812 

Vapor burner, J. Bruneau 874,735 

Vehicle and spring thereof, E. L. Brillhart. 874,484 
Vehicle control system, electric, O. A. Sand- 

borgh 874,869 

Vehicle driving gear, motor, G. A. Weidely 874,811 
Vehicle seat, adjustable,. A. C. Anderson... 874,723 
Vehicle steering device, E. J. Vraalstadt.. 874,878 

Vehicle steering gear, J. P. Simmons 874,802 

Vehicle wheel, C. W. Stapleton 874.708 

Ventilator, Burr & Adams 874.387 

Vest holder, O. H. Brown 874,733 

Vise, anvil, E. Alderson 874,722 

Wagon box, O. B. Reynolds 874,704 

Wagon, elevating, McGranor & Beall 874,525 

Wall, F. J. Baker , 874,881 

Washing machine, B. Mingus 874,610 

Water conveyer, Dove & Wirsing 874,397 

Wave motor, J. R. Henderson 874.589 

Wave or tide motor, H. J. Lawrence 874,687 

Weather strip for doors, W. L. Wise 874,474 

Wedge cutting machine, A. B. Smith 874,447 

Weeder and stalk cutter, H. Richelderfer. 874,867 
Weighing and can filling apparatus, F. J. 

Heybach 874,911 

Wheel. See Vehicle wheel. 

Wheel rim, detachable, R. Healy 874,844 

Whip socket, lock, Hoeregott & Eby 874,591 

Windmill, Bell & Reynolds 874,382 

Window closing device, automatic, J. F. 

Ruth 874,900 

Window fastener, H. L. Hammond 874,586 

Windrowing attachments, bunching device 

for, W. Gaterman 874,399 

Wire fastener, Wilburn & Smith 874,552 

Wire ropes, rods, etc., means for gripping 

and coupling, J. .Moss 874,417 

Wool evening and drawing machine, West- 

cott & Potter 874,715 

Wrapper for metal sheets, H. E. Marks. . . 874,779 

Wrapping machine, .1. M. Patterson 874,620 

Wrench, H. P. Deckert 874,742 

Wrench, E. Henry 874,845 

Wrench, J. Losey 874,853 

Wrench and pliers, combination, Cork & 

Naglee 874,394 

Wrench for operating bushings, J. P. 

Scheuer 874,543 

Writing machine, E. B. Hess 874,892 

Yarns, making worsted, Westcott & Potter 874,714 
Zinc lathe, R. S. Browne 874,486 



Valuable Volumes 




"The All-Ball-Bearing Car" 
THE RESULT of our 

Seven Years' Experience 
as Motor Car Builders 

A car developed by constant improvement in detail 

from yeaT to year. 

The National is quiet* etiny-rUlhiff, simple In construe* 
tloii, and accessible. It has a ball-benriog motor, an aluminum 
bodyj a double i^DitUm By stem, jierfe-t npnnir Bunpetiftfon, flexible con- 
trol, an'1 so readily understood "it novice luMMinie* tumiliiir 
with its entire construction on uliort ucftiiiiiiituiice." 
Mndel K— 4 eyl., 4^x5. fllu.W II— fi «yl„ *H**X- 
Model N— 4 eyl., 5xii. Mndel T— ft e>1., 5x.">. 
Write for pn rt fen In rn unci our booklet, " AY hut (Iwih-m 
Say About Their Nationals." 

National Motor Vehicle Co., 1019 E. 22nd St., Indianapolis, In d. 



BURNS AIR mSSIy. 



Electrician's 

Handy Book 

BY 

Prof. T. O'Conor Sloane, A.M., E.M.,Ph.D. 

Handsomely Bound In Red Leather, 

with Titles and Edges in Gold 

Pocketbook Style Price $3.50 

A thoroughly practical up - to - date 
book of 768 pages, covering the entire 
field of electricity. Contains no useless 
theory. Everything in it is to the point 
and can he easily understood by the 
student, the practical worker, and the 
every-day working electrician. The ad- 
vanced electrical engineer will also re- 
ceive great benefit from its perusal and 
study. 

Fifteenth Edition Revised, Enlarged and Reset 

Gas, Gasoline and 
Oil Engines 

Including Gas Producer Plants 

Ry Gardner D. Hiscox, M. E. 
Price $2.50 

The only complete American book on 
the subject for Gas Engine Owners, Gas 
Engineers, and intending purchasers of 
gas engines, treating fully on the con- 
struction, installation, operation and 
maintenance of gas, gasoline, kerosene, 
and crude petroleum engines. 

The new rewritten, enlarged and re- 
vised 15th edition of this work has been 
prepared to meet the increasing demand 
for a thorough treatise on the subject. 
Its 450 pages give general information 
for everyone interested in this popular 
motive power, and its adaptation to the 

increasing demand for a cheap and easily j MUNN & CO., 361 Broadway, New York 
managed motor requiring no licensedi — . _.. __ __ B __ 

engineer. It is fully illustrated by 351 MpV^tCMIP ftPlI lifllK 
Engravings and Diagrams. ■»^»J <JIVIU> lJXjU l/l Ilia 




One 'BEST' Light 

Gives more Light than 

Six Electric Lights, or Ten 

Kerosene Lamps or One 

Hundred Candles, and 

Costs lessthan 

Kerosene. 

Burns 90$ Air 10^ Gas 

Air Is free. The Lamp makes all 
the gas needed. 

A beau tifuL pure white, steady, 

safe light. No Wick I No Urease! 

Nt, Suioke I No Odor I Bang Or Set 

it anywhere. Over 100 StyleB. 

AOENTS WANTED 

THE BEST LIGHT CO., 

87 E. 6th St., Canton, Ohio. 



How to Construct 
An Independent Interrupter 

In Scientific American Supplement, lfii.l. 
A. Frederick Collins describes fully and clearly with 
the help of goo* drawings how an independent multiple 
interrupter may be constructed for a laree induction 
coil. 

This article should be read in connection with 
Mr. Collins' article in Scientific American Supple- 
ment, 1605 < "How to Ooimtruct a 100-Mile 
Wireless Telegraph Outfit." 

Each Supplement costs 10 cents; 20 centB for the 
two. Order from your newsdealer or from 



Mechanical Movements 

Powers, Devices, and Appliances 

By Gardner D. Hiscox, M.E. 

Ivarge 8vo. 402 Pages. 1649 Illustrations, 

with Descriptive Text. Price $3.00 



TALKING MACHINE NEEDLES. 

1 SEXD FREE, samples of patented improved 
[•etmecky Multi-tone Needles to all interested in talk- 
ing machines. Each needle plays 10 records. Millions 
sold weekly. Petmecky, 3iS Broadway. New York. 



MISCELLANEOUS. 



ARE YOU BUILDING A BOAT? Send at once tor 
our catalog of Marine Hardware. It shows the best 
lines of the latest equipment for boats, large or small. 
A. 8. M*rsB Co. .6 Lewis Street, Boston, Masa. 



SENSITIVE LABORATORY BALANCE 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in tbe use of tools, and It will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1J84. Price 10 
cents For sale by MUNN & Co., 361 Broadway. New 
York City, or any bookseller or newsdealer 



Mechanical Appliances 

Mechanical Movements and 
Novelties of Construction 

By Gardner D. Hiscox, M.E. 
Being a Supplementary Volume to the 
Author's Work entitled MECHANICAL 
Movements, Powers and Devices. 

Contains 1,000 Special Made Engravings. 
400 pages. Cloth Bound. 

Price $3.00 

The above two volumes sold together for 

$5.00 postpaid. 




Jfew Tork Offlcc, 



for Artesian and Ordinary Water 
Wells ; Mineral Prospectine and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text 
books on these subjects. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 

170 Broadway 




Motors 



for airships and other pur- 
poses where light and power- 
ful engines are required. 

I to 40 H. P. Air Cooled. 
50 & 100 H. P. Water Cooled. 
Adopted by War Department. Send for catalogue B. 
O. H. CURTISS MANUFACTURING CO. 
Hainmoiidsport, N. V. 



DESIGNS. 

Automobile radiator, P. Arthur .18,962 

Gas burner pillar, A. K. Miller 38,961 

Heater and food receptacle, L. Polsky 38.959 

Padlock, C B. Johnson 38.960 

Pottery Jar, G. R. Thieme 38,958 

Vehicle body, B. L. Gonyer 38. ores 



TRADE MARKS. 

certain, Toronto Type 



Adhesive composition 

Foundry Co ■ 66.731 

Bands, undershirts, and caps, children's tex- 
tile, A. D. Smith 66,692 

Beer, Ruehl Bros. Brewing Co 66,690 

Bells and push buttons, electrical, V. S. E. 

M. Co 66,732 

Belting, machine, Mount Vernon Belting Co. 66.769 

Books, printed, John Murphy Co 66,76-1 

Boots and shoes, leather, H. J. Lang. .66.765. 66.766 
Boots and shoes, leather. Luddy & Currier.. 66.767 
Boots and shoes, leather, W. B. Cosgrave 

Shoe Co 66,777, 66,778 

Bread. G. S. Ward 66.693 

Brushes, hair, flesh, and tooth, J. M. Lawtou 66.721 

Brushes, tooth, Deitsch Bros 66.698 

Calcium silver and quinine salts, Fischer 

Chemical Importing Co 66,716 

Candy and chocolates, Hess Bros 66,682 ' PuDllBner8, 



Modern Steam Engineering 

in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price S3.IIO 

This is a complete and practical work of 
487 pages, dealing with the care and 
management of Boilers, Engines, Pumps, 
Superheated Steam, Refrigerating Machin- 1 
ery, Dynamos, Motors, Eleva.tors, Air Com- 1 
pressors, and all other branches with which 
the modern Engineer must l>e familiar. It 
fully describes and illustrates the proper- 
ties and use of Steam for the generation of 
power in the various types of engines in 
use. Slide Valve, High-Speed Corliss, Com- 
pound, Multi-expansion engines and their 
valve gear, the De Laval, Parsons, Curtiss 
and other Turbines are included and fully 
described and illustrated. Forty-two tables 
of the properties and application of steam 
in its various uses are included, which in 
themselves form a most valuable and in- 
structive section of the work. 

Nearly Two Hundred Questions with their 
Answers on Steam and Electrical Engineer- 
ing likely to be asked by the Examining 
Board are included. These if studied by 
you will help you to procure a license. This 
Look is thoroughly reliable and practical, 
and not only a guide but a teacher. As a 
text book it is the latest and best authority 
on the subject. It is fully illustrated with 
detail engravings, not to be found elsewhere 



117 p 1 I DRILLING 
ff L, LL Machines 

Over70sizesand styles, for drilling either deeper 
Bhallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic c&u 
operate them easily. Send for catalog. 

WILLI A.1IS nitOS., Ithaca, W. Y. 



Vsed Cars. 




A limited number of high- 
class cars— OUR MAKE 
— overhauled, repainted, 
and backed by our guar- 
antee. Better than a 
new cheap car. Write 



COMPANY, Bridgeport, Conn. 



jy A special circular describing these books sent on 
reqvent. 
$W Any of these boofcs sent prepaid on receipt of price. 

MUNN Sc CO., 

361 Broadway, New York 



To Book Buyers 

We have just issued a new 
112-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 



January 4, 1908. 



Scientific American 



l 9 



PORTSMOUTH 

The Gate to 

PROSPERITY 

""" The marvelous growth of existing industries at 
Portsmouth. Virginia, is a practical guarantee 
of the success of others. There is room for more. 
Here are the wonderful resources of the South at 
the very door. Raw materials of every kind, cheap 
fuel and abundant labor. Nine great trunk railway 
lines and a score of lines of water transportation 
center at Portsmouth and radiate in every direction 
to the world's markets. 

Here is a balmy climate at every season, pure 
water in abundance, every modern improvement for 
convenience and sanitation,goodscliools,gooclhealth 
and beautiful homes. Investigation is well worth 
while. Let us help you with further infonmation. 

I. T. VAN PATTEN, Scc'y, Portsmouth, Virginia 



You cannot fail to make money with 
the assistance of our complete 
One Light System, in case $10. 
"THE LIGHT that NEVER 
fails." TJ. S. Systems approved 
by the Board of Underwriters. 
Simple, safe and durable. Write for 
catalogue illustrating our full line. 

NATIONAL STAMPING AND ELECTRIC WORKS 
150-158 S. Jefferson St., Chicago, U.S. A. 




A Homemade 100=Mile 
Wireless Telegraph Set 

Kead Scientific Ameuicax Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 100-mile wireless telegraph outfit. 
Numerous .adequate diagrams accompany the text- 
Price 10 cents by mail. Order from your newsdealer or 
from 

miN.N &, CO., 3fil Bioatlway, New York 



VENTRILOQUISM 

Learned by any Man or Boy at home. Small cost. Send 

to-day 2-cent stamp for particulars and proof. 

«, A. Sm i tli. Room 58% 3040 Knoxvillc Ave, Peoria, 111, 



STUDY 



High-Grade 

nstruction by 

Correspondence 

Established 1893 



LAW 

Bl I HH aiiT State. Three Courses; 
College, post-Graduate and 
Business Law. Improved method of instruction, 
•ombininp theory and practice. 

One student writes- ' 1 have learned more law 
in three months under y»Ur instruction than I 
learned in six months in a law •ffice."' 
APPROVED BY BENCH AND BAR 

Classes begin each month. Uniform rate of tui- 
tion. Send for our 48-paffe catalogue, iO which 
we give a synopsis of the rules for admission to 
the bar of the several States. 

Chicago Correspondence School of Law 
506 Reaper Blocks Chicago 




LET US BE YOUR FACTORY 

STAMPINGS. MODELS. EXPERT WORK 

THE GLOBE MA< IIINF AND STAMPING CO. 

t)70 Hamilton St.. Cleveland, O. 



m 



UT-X^illkiyi Corliss TCnfiiiies, Brewers' 

and Bottlers' Macliinery. THE VILTBH 

MKG. CO., 899 Clinton St, Milwaukee, Wis. 



Mnnrio & experimental work. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



Th V T T"> Tl "WT* T^ Expert Manufacturers 

£X \J MJ MJ HsJtv_ Fine Jobbing Work 

PARKER, STEARNS & CO .. 228.229 South Street, New York 




SETS OF CASTINGS DF^ 

MODEL ENGINES^ 

' SEND ID* FOR 126 PAGEJV 
ILL. CATALOGUE. hS 

s^ALSO TOOLS, Kfc 
WHEELS & PARTS OF MODELS*^ 



"Sj^Sy^WI-, ^. >N\^\\TW*Ay 



Removed to 1S3 Milk Street. 



Ul!M 



ft INVENTIONS PERFECTED 

ns UNION MODEL WORKS 
ST 193 So. CLARK St. CHICAGO. 



MnnPI Q * EXPERIMENTAL MACHINERY. 

IIIUUCLO Gears, Dies, Tools. Novelties manufac- 
tured. Fine, Accurate Work a specialty. M. P. Seheii, 
1759 Union Street, San Francisco. 



60,739 



6(1,694 

66.740 
66.710 
66.6S5 



Telegraphy 



Circular fr« 
automatic tether. 5 strips 
$2 up. OMMGIU1M1 
CO.. Dept. 52. &«> tort, 
lundt St., New York. 



Canned fish. J. Frye & Co 66.670, 66.080 

Gunned goods, certain. Holhrook Grocery Co. 6G,083 

Canned sardines, J. 6'rye & Co 66,681 

Capsules, tilled gelatin, Fischer Chemical 

Importing Co 

Catsup, mince meat, apple butter, pickles, 

and vinegar, Wichita Vinegar Works... 
Chiffons, malines. ribbons and velvet, Fried 

maim & Distillator 

Cigars, Louis Kindling Co 

Coats, vests, and trousers, I. Isaacs 

Coats, vests, trousers, and overcoats, 1. 

Dresner 66.67S 

Cocoa and chocolate. Mazawattee Tea Co. . . . 6G.G8S 
Combs, celluloid, animal and vegetable mat- 
ter hair. Radigan. Rich & Co 00,680 

Combs, vulcanized fiber for the manufacture 

of, Hall-Hefferuaii Brush Co 66.70S 

Cream and remedy for dyspepsia, cold, F. N. 

Fond 06,752 

Cream, cold, massage, and toilet, L. \V. 

Battel 

Cutlery, certain. A. R. Justice Co 

Dental use, antiseptic and germicide prepa 

ration for. J. C. Graft 

Fertilizers, Virginia-Carolina Chemical Co.. , 

Fertilizers, Ashepno Fertilizer* Cm 

Flour and cor'imcal, wheat, Zwouechek & 

Aksamit 

Flour, wheat, American Trading Co. (Pacific 

coast) 66. 677 

Flour, wheat, Zwoiiechrk & Aksamit 66,605 

Foods, certain sea, ITnlhrook Grocery Co.... 00,684 
Furnaces, stoves, and ranges, E. B. Colby & 

Co 66.761 

Gauze in the piece, Jacobus & Carlisle Co. . . 00,763 
Gliding wheel, hand operated, W. II. Coe 

Manufacturing Co 00.733 to 00,735 

Glues made from seaweeds, Arnliol Manufac- 
turing Co 00,713 

Hair grower and dandruff oradicntor, T. J. 

Joyce 00,747 

Hair tonics, face, perspiration, talcum, am 

hath powder. A. C, Aydelott 

Hides, skins, and furs. Offene Iiandelgosell- 

schaft Schroeder Smidt & Co 66.727 

wonrierfni ! Hosiery, Paramount Knitting Co 60,7o2 



66.737 
00,607 

66.717 
00,70:) 
715 

06,006 



oo,i3o 



66.7 




Do Your Own Printing 



$5 press prints cards. labels, etc. Circular, 
book, newspaper pre?* $18. Money saver, 
maker. All easy. Huiessent. Write factory 
for press catalog, type, paper, etc. 

THE I'HKVS CO., Mri'ulpti, Conn. 



PATTERN MAKER 

Wood and Metal Patterns. 
Experimental Work 

ERNEST A. FUCHS, 1 1 3 Plymouth St., Jersey City, 1SI. J. 



Elmira 



WRITE FOR OUR 170 PAGE 
BOOK ON ELECTRICITY 



ESI 



/rtiany anicle n oil/ big catalogue 
JULIUS ANDRAE A SONS CO. l«05w«. w. l0 rstr«t. Ma—id.™. ww 



ELFCTPICAL 
BOOKS 



HOW TO MAKE 

Full »Irections and Working Drawi 
20. An Ammeter. 21. AThermostat. 25. An Electric Fn 

22. Motor Rotation. 26. A Hand Feed Arc I-amp. 

23. An Electric S.ldehmr Iron. 27. A Jump Spark Oil. 

24. A Small F.lectric Heater. 28. A Rheostat. 
15UBIER 1't'll. CO., Dept. S, Lynn, Mass, 



IOC 



IE<;HriK£L llTERAT URE I 

917 St. Paul Building, NEW YORK. 



Condenses the best articles of general technical inter- 
est from all sources-thirty to torty every month— and 
indexes all the rest. Keeps you informed regarding 
all hrancl.es <f industrial proaress. The most instruc- 
tive periodical for engineers and the general reader. 
¥2.00 per year. 1% cents per copy. Send 25 cents for a 
two months' trial subscription. 



B0U\D VOLUMES OF 

American Homes 
and Gardens 

480 Pages. 1.050 Illustrations. Price $5.00 



lUttetricmt $ attic* and OSartteu* covers a 

^ ^ wide scope ; 

it deals with house building from the design and construction of modest 
cottages on tiny lots to the building of mansions on large estates. All 
degrees of gardening, from laying out a landscape to the planting of a 
window-box, are dealt with. Practical questions of water supply, oi sani- 
tation, or of the arrangement of the kitchen receive equal treatment with 
(raping of windows or the arrangement of old china. 

r^UntfrtCctu Cjtfnte* and (Oartteu* is beautifully 

' is ^i printed. The 

year's volume contains more than a thousand engravings, as full of detail 
and finish as actual photographs. They depict some of the old and historic 
mansions of America, and the most beautiful of gardens or of natural 
scenery. The following list of a few of the principal practical articles 
which appear in American Homes and Gardens during 1907 will show 

the wide choice of subject : 

HISTORIC MANSIONS OF THE JAMES RIVER- 
SMALL AMERICAN HOMES— INEXPENSIVE LOG 
BUNGALOWS — THE IRIS GARDEN — HOUSE- 
BOATING IN AMERICA -A BOY'S SUMMER 
CAMP-THE CHOICE OF A DOG— VENTILATION 

— THE WATER GARDEN-CURTAINS AND DRA- 
PERIES—THE WILD GARDEN-CONCERNING 
DRIVEWAYS — HEATING THE HOUSE — THE 
MODERN BEDROOM— TOURING IN AN AUTO- 
MOBILE-FLOWERS FOR HOUSE AND TABLE 
DEC0RATI0N-WHAT IS A FIREPROOF HOUSE 

— INTERIOR WOODWORK — WHITE LILAC CUL- 
TURE -HOW TO ARRANGE WINDOW CURTAINS 
—STREET ENTRANCES— COLLECTIONS OF OLD 
BLUE STAFFORDSHIRE WARE— NOVEL USES 
OF ELECTRICITY — THE QUESTION OF THE 
FIREPLACE — ORCHID CULTURE — HAND- 
WROUGHT IRONWORK-KITCHEN FURNITURE 
-WATER SUPPLY. 

A limited number of volumes for 1907 

are available. 480 pages. 1,050 illustra- 

Price $5.00. Volume for 1906, $5.00. Volume for 1905, $3.50. 

MUNN <& CO.. Publishers. 361 Broadway, New York 
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Meats, 
-Meats, 



Meats. 



66.706 
66,724 

66.74S 
66,773 
66,686 
66,701 



66,744 



66,7 



60,'; 



66. 


71 1 


in; 


762 


66. 


770 


66 


770 


66 


757 


66 


710 



Insecticides, Leggett & Brothel 1 . 
Knit stockings, Gliddon, Hyde & C> 
Knitted and netted underclothing 

Knitting Mills 

Knitted garments, certain, M. Ha Iff & Bro 
Liniment and medicines for catarrh, hay 
fever, and deafness. Kane Chemical Co. 

Magazine, monthly. System Co 

Moats and sausages, cured. Kingan & Co.., 

cured, Kingan & Co 

cured and salted, Kingan & Co., 

1)6.01)0, 00. 704 
lard and sausages, cured, cooked, 

canned, and salted, Kingan & Co 66.687 

Medicated and antiseptic pads. F. A. Steele 66.774 
Medicinal elixir, aromatic, Ilawes Chemicol 

Co 

Medicinal preparation, certain, Hapa Chemi 

Medicines, certain, >'ociete "I^e Ferment" . 

Medicines, certain, 'reraqua Mineral Co. . . . 

Metal polishes, abrasive, Armiger Chemical 
Co 

Packing. E. C. Ganatt 

Paint, gold. Welsh & Jones 

Painters' materials, Patterson Sargent Co.. 

Painters' materials, certain, Acme White 
Lead & Color Works 

Paris green, M. Herrman & Co 

Pasteboard cases, boxes, and cat-tons, C. C 
Rahn . 

Pharmaceutical preparations, certain, II. 11 
Lepper 

Power transmitting apparatus, clutches, etc. 
International Patent Corporation 

Preserving and disinfecting mgents. Montana 
Gosellschaft mit heschrankter Haft ting 

Razor hones. Sunset Hone Co 

Refrigerators. Lockland Lumber Co 

Remedies and tonics, certain, Berg Medicine 

Co G0.T38 

Remedy for certain diseases, Hampden Manu- 
facturing Co G6.743 

Salve, P. W. Leach & Co 66.751 

Sardines, E. Shivell 66,601 

Scouring powder, non-abrasive, Azie Manu- 
facturing Co 66,704 

Sewing machine needles, Standard Sewing 

Machine Co 66,729 

Sewing machines and attachments, Standard 
Sewing Machine Co 

Skates. ice and roller, Samuel Winslow 

Skate Manufacturing Co 60.71 1 

Soap, toilet and laundry, A. Hons 

Statuary. Daprato Statuary Co. 

Stockings, knitted, netted and lace under- 
wear and waists. Mona Manufacturing 
Co 

Stoves, heaters, and ovens, certain, Ameri 
can Stove Co , 

Stoves, ranges, and heaters and coal ranges, 

gas. American Stove Co 66.750, 66 

Stoves, ranges, and parts thereof, Smith &. 

Anthonv Co 66,772 

Tonic. II. & II. K. Law 66.740 

Turpentine substitute, Southern Substitute 

Tnrpontine Co , 66.773 

Varnishes, fillers, and colors. Moore Taint Co. 66.76S 

Watch bows and watch pendants, Wsichter 

Manufacturing Co 66,712 

Watches, Fabrioue d'horlogerio Beau-Site 

Vve Ferdinand Bourquin 66,707 

Waters, mineral. S. Harmsworth 66.71S 

Whisky. Geo. Benz & Sons 66.741 

Whisky, J. J. Hermann 66.745 



66," 



66.750 

66,720 

66.726 
66.730 
66,723 



66,728 



05 



66,725 

66,758 



60 



Whisky, I. L. Lamm Co 66.746 

Whisky, W. A. Ross & Bro 66.756 

Whisky, gin. brandy, cordials, and cock- 
tails, W. P. Strader 66,755 
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LABELS. 

"Bunt©.." for chocolate and cocoa, Bunte 
Brothers 

'Collegian." for shoes for men, E. B. 
Piekenbrock & Sons 

"Farrell's Pride of Colorado Fancy Table 
Syrup," for table syrup. Farrell & Co.. 

'Farrell's Wedding Breakfast Cane and Ma- 
ple Sugar Syrup," for cane and maple 
sugar syrup, Farrell & Co 

"Gossip Chop," for tea, Upham Brothers.... 

"Kremlin Russian Cigarettes Manufactured 
by Vladimir F. Gnesin. 'The Russian 
Store,' " for cigarettes, V. 1*\ Gnesin... 

"La lmperiale Bouquet." for cigars. McLean 
Cigar Manufacturing Co 

"Monty Krysto." for a preparation f o * the 
hair. J. Montague 

"Old German Lager," for beer. Wilmanns 
Bros. Co 

"Zer»lene," for oils, Standard Oil Co....... 



13.04S 

f 
13,053 

13.050 



13.040 
13,047 



13,045 
13,044 
13.052 



13.046 
13,051 



PRINTS. 

"Bear Design,' 1 for breakfast food. Cream of 

Wheat Co 2.181 

"Boy Whispering to Sister." for a breakfast 

food. Cream of Wheat Co 2,186 

"Cute Kids." for a breakfast food. Cream of 

Wheat Co 2,185 

■'Raised on Cream of Wheat,"' for a breakfast 

food. Cream of Wheat Co 2.1S4 

"The Japilluslon." for a rcmedv for discuses 

of the eyes. The Eye-Fix Remedy Co... 2,187 
"The Xewshov." for a breakfast food, Cream 

of Wheat Co 2.1S2 

"There is More Cream of Wheat." for a 

breakfast food, Cream of Wheat Co 2.1S3 



A printed copy of- the specification and drawing 
if any patent in the foregoing list, or any patent 
in print issued since 1863, will he furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 3fil Broadway, New 
York. 

Canadian patents may now be obtained oy the in- 
ventors for any of the inventions name*! in the fore- 
going list. For terms and furthor particular.* 
address Munn & Co., 361 Broadway. New Vork. 




FURS 

for the; 

Whole Family 

Our plan of making furs to measure 
and selling them by mail is a great con- 
venience to fur buvers. It brings our big 
fur factory right to your home. From our 
Style Book you make your selection, 
send us your measures, we make the 
furs to fit at prices that will save you 
some money, and we send them to you 
dd approval. 

Our made-to-orrler furs and fur gar- 
ments have a distinctive and exclusive 
?tyle; fit well, sit well and have that con - 
fortahle snotf feeling flrit cani:Bt always 
be claimed for ready-made turs. They 
ire bniui^iimelv trim rued and thoroughly 
veil made throughout. 




Sold on Approval 



We also remodel and repair all kinds 
of tur garments. Look yours over. If 
they need repairing let us quote you a 
price for making, them practically as 
good as new. j 

f* r We tan— we mount,— we manufacture— 
are the biggest, best equipped mail order 
firm in the fur business with patrons in 
every City and State in the Union where 
furs are worn. 

Send us your raw' Stvins and 
Hides and we will make them 
into Coats. Automobile Coats, 
Jackets. Robes, Gloves, Mittens, 
Rugs. etc. It we don't suit you 
we get no pay. We refer by 
permission to First State Bank 
and First National Bank, Three 
Rivers, Mich 

Wriie'today for Citaloj B. 

The National Fur and Tanning Co. 

Three Rivers. Mich., U. S. A. t 
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We request 
manufacturers, 
inventors and 
others needing 
special articles 
in rubber to send 
us descriptions of 
their require- 
ments with draw- 
ings or wood 
models for esti- 
mates as to cost 
of producing in 
rubber. 

A full line of 
Mechanical Rub- 
ber Goods of 
every description. 



Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 

Spaces in Press Plates. D Hydraulic Pressure 

2000 lbs. square inch. 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



Money- 



in 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago Scale Co., Chicago, 111. 



THERE ARE TWO REASONS 



Why we send our Improved Duplicator on 10 days' trial 
First— It proves OUR confidence in the machine. Second 
— By personal use Y#U can positively tell, before buving, 
whether it meets your requirements, Bach 
machine contains 16 feet of duplicating sur- 
| face which can be used over and over again.. 
1 copies from pen-written and 50 copies 
I from typewritten o-iginal. Complete Dupli- 
cator, cap size (prints 85^x13 in.), »« eft 
Take advantage of our trial offer. 9 / ,ov 
Felix U.Dnuw Duplicator Co. " 
Dans Building, IIS John Street, New Tork 




Bausch & Lomb 

MICROSCOPES 

While this branch of our business 
has grown to large magnitude, every 
instrument is produced with 
JfX^ the same degree of scientific 
accuracy and thoroughness 
which first attracted attention 
and gaveBausch& Lomb Mi- 
croscopes a position alongside 
. of the best European makes. 
1 "PRISM" IS A LITTLE 

• MAGAZINE we publish month- 
ly, beautifully made and printed. 
Send us your name and we will 
enter your subscription FREE. 

Bausch & Lomb Optical Co. 
Rochester, N. Y. 
New York Boston Chicago 
"Washington San Francisco I 




IVER JOHNSON 

SAFETY AUTOMATIC REVOLVER 




In thesedays of stress, men do things 
that they would never do in normal 
times. Guard against marauders by 
having a good but a safe revolver. 

The things you can do to an Iver 
Johnson Safety Automatic Revolver 
without discharging it would keep 
you busy all day. The one thing 
you can't do to it is — fire it in any 
other way whatever than by pulling 
the trigger. 

Handsome in appearance, made in many styles — like a rifle for accuracy — hard- 
hitting and speedy — but always safe to handle. 

Send for " SHOTS," a booklet about absolutely eafe revolver!, and our illustrated catalogue f superior firearms 

Iver Johnson Safety Hammer Revolver [ Iver Johnson Safety Hammerless Revolver 

8-in. barrel, nickel-plated finish, 22 rim- d*C 3-in. barrel, nickel-plated finish, 32-88 ^T 

fire cartridge. 32-38 center-tire cartridge ^" I center-tire cartridge - - -$■ 

For sale by Hardware and Sporting Goods dealers everywhere, or will be sent prepaid on receipt 
of price if your dealer will not supply. Look for the *wl's head on the grip and our name on the barrel. 

IVER JOHNSON'S ARMS & CYCLE WORKS, 170 River Street, Fltchhurg, Mass. 

New York: 99 Chambers Street. Hamburg. Germany: Pickhuben 4 

Francisco : P. B. Bekeart Co., 717 Market St. LONDON. ENGLAND: 17 Mincing Lane. E. C. 

Makers of Iver Johnson Single Barrel Shotguns and Iver Johnson Truss Bridge Bicycles 



Do You Add or multiply? 

Isn't it drudgery? There is no reason 
why you should rack your brain or work 
overtime doing arithmetical work which 
should be done by machinery. 

The Comptometer solves any arithmetical 
problem with the greatest ease and unfailing 
accuracy. Its speed is unlimited. The 
Comptometer makes knotty problems a 
pleasure. It is more helpful than an as- 
sistant. Saves two-thirds of the time. 

Ferguson-McKinney Dry Goods Co., St. 
Louis, Mo., saved the price of their ten 
Comptometers during the first ninety days. 

What Will It Do in Your Office? 

If you want to keep abreast your competitors you will have to adopt adding 
machines as you did typewriters.. Thousands of Comptometers are being used by 
the $5,000 concerns to the great corporations and governments. Write for 
pamphlet and special trial offer. Comptometers sent, express prepaid, on trial to 
responsible parties in the U. S. or Canada. 

Felt & Tarrant Mfg. Co., W. Wabansia and Paulina Sts., Chicago, 111. 




SiYBOoiCjSfe. "HOW TO REMEMBER" 

'CDE5^wtij.ifc>v Sent Free to Readers of this Publication 




■>== Youare no greater Intellectually than 
your memory. Easy, inexpensive. In- 
creases income: gives ready memory for 
faces, names, business details, studies, con- 
versation ; develops will, public speaking, personality. 
Send today for Free Booklet. Address 
DICKSON If HI 1 1 II V SCHOOL, 700 Auditorium Bldg., Chicago 



IT PAYS BIG 
To amuse the 
Public With 



Motion Pictures 

NO EXPERIENCE NECESSARY 
as our instruction Book and 
"Bueinesa Guide'* tells alU We 
furnish Complete OutfitB with 
Big Advertising Fosters, etc. 
Humorous dramas brimful dffuo, 
travel, history, religion, temper- 
ance work and songs Illustrated. 
One man can do it. Astonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches, school houses, lodge 

balls, theatres, etc. Big profits each entertainment. Others 

do it, why not you? It's easy ; write to us and we'll tell you 

bow. Catalogue free. 

AMUSEMENT SUPPLYCO- 467 Chemical Batik Bid*. .CHICAGO- 
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TAPES AND RULES 

ARE THE BEST. 

Kor sale everywhere. Send tor 
Catalog No. 16. 

LUFKIN RULE CO. 
Saginaw, Mich.. U. S. A. 

New York and London. 



60 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description snay 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confldentlal. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, In the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 e 
year ; four months, $1. Sold by all newsdealers. 

MUNN &Co. 36,Broad ^ New York 

Branch Office. 626 F St.. Washington, D. C. 



Gas Operating 



Strain Operating. 



THE JEWELL STILLS 

(Patented in theU. S. and Foreign Countries.) 

For Drinking Water and Technical Vse 
PURE WATER H 2 

They operate automatically — delivering the distilled 
water cold, aerated, palatable, crystal clear and germ 
proof. 

Homes, Apartments, Office Buildings, Hotels, Schools, 
Clubs, Hospitals, etc., have installed them. Saves ex- 
pense of buying bottled waters. Made any capacity. 

Your architect has full details— See Sweet's Index, 
November ist, 1907, or write us. 

We also manufacture water softening and filtering 
apparatus for industrial and municipal use. ; 

JEWELL WATER IMPROVEMENT CO., 118 W. Jackson Boulevard, CHICAGO 
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We Will Make You 
Prosperous 

If you are honest and ambitious write us 

today. No matter where you live or what 

your occupation, we will teach you the 

Ileal Estate business by mall; appoint 

I you Special Representative of our Com- 

| pany in your town; start you in a profit* 

J able business of your own, and help you 

' make big money at once. *, 

Unuaual opportunity for men without 

capital to become Independent for life. 

Valuable book A 1£4> and full particulars 

free. Write today. Address nearest office. 

NATIONAL CO-OPERATIVE REALTY CO. 

PhelpB Bldg., Scranton, Pa. Harden Bldg., Washington, D. G. 
Athenaeum Bldg., Chicago, III. 





I Solder=Flux 

Stick Paste. Salts or Liquid 



Insure Perfection ot Joints. Allen-F I n x is 
Free from acio. sample tree for dealer's name. 

ALLEN CO., Inc. 1335 A Columbia 

CHICAGO 





Would You "Make the Round 
Trip" Without Uncertainty? 

Hit Investigate the 

Hildreth 
Marine Motors 

We are ready to 

"SHOW YOU" 

Send for valuable facts 
about Marine Motors 

THE HILDRETH MFG. CO. 

"03 Shendau, Lausing. Mich., U.S.A. 



Dealers 
Wanted 
Every- 
where 




Build It Yourself 

Any boy or amateur can build this perfect little 
1 H. P. vertical, 2 cycle gasoline engine on a foot 
power lathe from rough castings by following our 
simple blue prmt working drawings. Others 
are doing it, so ran you. Mo engine equals it 
for simplicity, strength and durability. Fills 
every requirement where light motive power 
is needed. Write for booklet and prices od 
castings and finished engines, 

GARDNER MOTOR COnPANV 

5*11 Delmar Ave., St. Lonis, V. S. A. 




Foreign Agents Wanted For 
Mullins Steel Boats 

Mallins Pressed Steel Boats are particularly adapted for use in hot climates. Built with 
air chambers in each end. Cannot sink, crack or leak — indestructible, elegant in design 
and finish and superior to wooden boats. Mullins Steel Motor Boats are fast and noiseless. 
Wrlteforlllnitrated catalogue in English, French, German or Spanish, giving complete 
description of the celebrated Mallins Motor Boats, Row Boats, Hunting and Fishing Boats. 

The W. H. Mullins Co. 1 18 Franklin St. Salem, a., U.S. A* 



Engineering 

News 



214 Broadway 
New York 



The leading Engineering 
paper of the world. 1.600 
pages of news and informa- 
tion relating to engineering 
progress in all parts of the 
world, amply illustrated 
with drawings and photo- 
graphs. 10 weeks' trial, $1. 



Expansion Bolts 




CATALOG AND SAMPLES ON REQUEST 

Star Expansion Bolt Co., Trask Ave. & 2d St., Bayoooe, N. J 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

.SAMPLES and INFORMATION on APPLICATION. 



NICKEL 

AMD 

Electro-Plating 

Apparatus and Material 

Hsnson& VanWinkle 
Co., 

>'eivarli. rV. J. 

28 & 30 S. Canal St. 
Cbicaeo. 




The Holsman Automobile 



Rides 

Like a 

Carriage 




A STANDARD type of power vehicle, light, 
strong, handsome, high-wheeled, high- 
bodied— simple, and splendidly efficient. 
"Rides Like a Carriage," noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttiest, country roads. Practically no repairs 
and low maintenance. 

Solid Rubber Tires— no pneumatics to 
collapse. Air-cooled— no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con- 
trol—start, steer, stop, reverse and brake. No 
live axles, friction clutches, differential gears, 
pumps, etc. Double hill-climbing power in 
reserve. Send today for Handsome Book- 
let—Free. 

HOLSMAN AUTOMOBILE COMPANY * 

425 Monadnock Block CHICAGO, ILLINOIS 



SafetyRazor 




/GUARANTEED best of all 
^-* safety razors. Complete for 
$1.00 with silrer nickeled frame 
—12 Ever-Beady blades, handle 
and blade stiopper attractively 
cased. Extra blaries 10 for 50 
cents, which also fit Gem and 
Star f nmie*. Ten new Ever-Ready 
blades exchanged for ten dull 1 
and 35 cents. On Sale Every- 
where. Mail orders prepaid &1.C0. 
American Safety Razor Co. 
320 Broadway, New York • 
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5 out of 6 Cash Prizes and World's Trophy 


for Championship ($1,000) won by Under- 


wood operators on 


UNDERWOOD TYPEWRITERS 


at Madison Square Business Show, Oct. 


17, 1907. Send for facts. 


Underwood Typewriter Co. 


241 Broadway, New York. 




|J)BRICATI5 S ^ 
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